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Abstract

The primary objective of this paper is to present the first experimental framework that challenges the
principle of energy conservation using an innovative “energy-circuit” design. This design incorporates
time-varying resistance and bidirectional chaotic current dynamics, enabling controlled short-circuit
experiments that reveal new energy behavior. A novel “short-parallel connection” configuration
prevents backflow while redirecting short-circuit currents, enabling measurable energy generation
under non-Ohmic conditions. Unlike traditional static circuit models, this approach transforms short-
circuit behavior from transient events into continuous, time-dependent processes. A bidirectional
data acquisition system, using an Arduino microcontroller, records “pre-short”, “forward”, and
“reverse-direction” voltages and currents at 1-second intervals over a 3-minute duration in each
phase. Experiments at 2.5V and 5.0V external inputs revealed substantial deviations between
predictions from Modified Ohm’s Law and those based on the Standard Ohm’s Law. Under the 2.5V
configuration, the circuit generated an average output power of 15.54W (Modified Ohm’s Law),
exceeding the Standard Ohm’s Law prediction of 7.48W by 108%. Currents surged from 0.254 to
8.74A, with voltage stabilizing at 0.84V. Similarly, in the 5.0V configuration, the circuit produced
11.43W (Modified Ohm’s Law) compared to 6.82W (Standard Ohm’s Law), reflecting a 68%
increase, with short-circuit currents reaching 9.564 and voltage stabilizing at 0.71V. Notably, short-
circuit currents exhibited steady-state behavior despite extreme-low resistances, contradicting the
conventional expectation of infinite current increase. These results validate the newly defined
“conserved short-chaotic energy” principle, quantified empirically by the “Circuit Fault Sustainance
Efficiency” metric (n.s > 1), which confirms sustained energy surplus generation in a purely
resistive, chaotic diode network without external inputs. Further, simulation results show the
“energy-circuit’s” scalable non-Ohmic to Ohmic power conversion, with a constant current and
voltage-boosting circuit yielding 44.257W — 17.7 times the initial 5.0V input in the “energy-circuit”
configuration. These findings validate the proposed theoretical framework, which extends beyond
traditional electrical analysis by incorporating geometric energy manifolds and time-dependent
resistance decay. Potential applications of the proposed circuit include standalone power generation
systems, self-charging electric vehicles, enhanced microgrid resilience, and integration with
renewable energy infrastructure. The quantifiable excess energy, emerging from structured chaotic
dynamics, challenges the notion of “free energy” and calls for a philosophical re-evaluation of
conservation laws in non-equilibrium conditions. This paradigm shift bridges theoretical rigor with
practical engineering, opening new directions for sustainable energy solutions.

Keywords: Short-parallel connection; Time-varying resistance; Bidirectional current; Sustainable
energy harvesting; Energy conservation; Circuit analysis; Electrical short circuit; Modified Ohm’s
Law; Self-charging circuits
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1. Introduction

Addressing the pressing energy crisis has been a paramount objective driving numerous
scientific endeavors and technological innovations [1-5]. The increasing global demand for energy,
coupled with the rapid depletion of fossil fuel reserves, has placed an unprecedented strain on
existing energy infrastructures. Additionally, the environmental consequences of traditional energy
sources, including greenhouse gas emissions, climate change, and ecological degradation, highlight
the urgency of finding sustainable and abundant alternatives [6-8]. These challenges are further
compounded by the ever increasing growth of the global population, which intensifies energy
consumption across industries, transportation, and domestic use [1,2]. In light of these concerns, re-
examining the fundamental principles governing energy generation and conservation presents a
potentially transformative opportunity to address modern energy challenges. One promising yet
highly controversial avenue of inquiry is the possibility of challenging the classical formulation of
the law of energy conservation within closed systems. While this proposition may initially seem to
contradict well-established scientific principles [9], a deeper examination reveals profound
implications that extend beyond theoretical discourse. If such an exploration proves viable, it holds
potential for alleviating the energy crisis, reducing environmental noise pollution associated with
fossil fuel combustion, curbing greenhouse gas emissions, and expanding the frontiers of physics and
engineering. However, traditionally, the scientific community has largely resisted efforts to
reconsider the limitations imposed by the classical interpretation of energy conservation. This
resistance stems from deeply ingrained misconceptions about the nature of energy, including the
widespread but erroneous belief that any attempt to challenge the law must inevitably involve
Perpetual Motion Machines (PMMs) ([10-12]). The widespread assumption that perpetual motion
machines (PMMs) exclusively define the limits of excess energy creation has led to the premature
dismissal of alternative frameworks, including empirically validated models that operate outside
PMM paradigms. This intellectual stagnation is largely driven by the rigid doctrine that energy
creation within classical closed systems is inherently impossible ([13-15]), a view deeply embedded
in thermodynamic convention. Although grounded in historical empirical observations under
equilibrium conditions, this norm has inadvertently hindered the exploration of non-classical
systems where energy redistribution occurs beyond conventional equilibrium constraints. Notably,
the rejection of such investigations often stems not from experimental contradictions but from a priori
assumptions that deviations from conservation laws must necessarily contradict physical reality -a
circular reasoning that conflates theoretical axioms with empirical possibility. However, this
perspective overlooks a crucial aspect: those addressing the problem in traditional domains have
often failed to recognize what the responsibility for breaking the law of energy conservation
demands. Specifically, a meaningful solution to this challenge cannot merely rely on existing
frameworks; rather, it necessitates the introduction of new concepts and circuit properties,
particularly when approached from both a physics and an engineering perspective. Without such
fundamental modifications, any attempt to explore the limits of energy conservation remains
constrained by the very principles it seeks to challenge. In light of these limitations, this paper aims
to rectify the prevailing misconceptions that have hindered meaningful exploration of energy
conservation violations. As demonstrated in current attempts ([12,13,16,17]), misinterpretations of
energy generation and energy creation attempts have led to the premature dismissal of scientific
inquiries into the fundamental principles governing energy behavior. A significant philosophical

barrier to this discourse lies in the assertion that “something cannot come from nothing” [18-21]. While

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202311.1310.v7
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 August 2025 d0i:10.20944/preprints202311.1310.v7

3 of 132

this principle forms the foundation of many scientific and philosophical doctrines, it does not
inherently preclude the emergence of energy under specific conditions. Instead, it necessitates a more
sophisticated discussion regarding the constraints and possibilities associated with energy behavior
in physical systems. By re-evaluating these perspectives, this paper lays the foundation for a more
rigorous and open-ended investigation into energy generation. Reconciling the concept of energy
creation within a closed system with fundamental philosophical principles is a crucial endeavor. A
central concern arises from the widespread assumption that the absence of Perpetual Motion
Machines (PMMs) serves as definitive proof against the violation of the law of energy conservation
[13,22], implying the impossibility of energy creation. This paper challenges that assumption by
exposing an inherent contradiction in the notion of deriving energy from nothingness. Furthermore,
the reliance on PMMs as idealized models to establish the impossibility of breaking the law of energy
conservation is critically examined. Such a perspective neglects the necessity of a system with
absolute efficiency, wherein no energy is lost or gained, as a prerequisite for demonstrating an actual
violation of the law. Rather than focusing solely on contravening a physical law, this paper prioritizes
the feasibility and practicality of an alternative system capable of challenging existing theoretical
constraints. It is argued that treating experiments -particularly those concerned with energy
generation -as purely inductive processes, especially when modeled after PMMs, is a fundamental
error. Experimental investigations are anchored in specific empirical observations and cannot be
dismissed solely on the basis of inductive reasoning [23,24]. Consequently, breaking the law of energy
conservation necessitates the development of innovative methodologies or the integration of
conventional and unconventional approaches to incorporate novel energy generation mechanisms
within established scientific and engineering paradigms. This perspective redefines the conventional
understanding of energy conservation, as existing theoretical frameworks are unlikely to circumvent
the law without a transformative shift in fundamental principles. To address these challenges, an
anomalous experiment is proposed: measuring the electrical short circuit quantities (currents and
voltages) and analyzing its impact on an electrical energy system designed within a time-dependent
framework. This approach builds on a crucial yet overlooked assumption -the idea that the law of
energy conservation is inviolable disregards common scenarios where fundamental principles break
down. One such instance is the electrical short circuit, typically viewed as dangerous and wasteful
[25-27], yet capable of fundamentally disrupting established circuit theory. Rather than treating such
anomalies as mere deviations, this paper capitalizes on these limitations to introduce a new
dimension of reasoning, offering a novel perspective on energy conservation. In order to validate
these findings within conventional limits, a hybrid experimental approach is introduced, integrating
both established and unconventional circuit designs. The core focus lies in exploring electrical short
circuits as potential sources of excess energy generation, contingent upon predefined inputs within a
steady-state chaotic framework. This investigation yields transformative contributions including: (i)
the first empirically validated theoretical framework challenging macroscopic energy conservation,
presenting a fundamental departure from classical principles; (ii) an experimental protocol that
quantifies short-circuit currents and voltages in classical systems while effectively isolating chaotic
dynamics, ensuring a controlled and reproducible analysis of the phenomenon; (iii) a time-dependent
energy creation design that demonstrates sustained power increase, with measurable violations of
conservation laws -highlighting the nonlinear interactions governing energy redistribution; (iv) a
methodology for transitioning systems from non-Ohmic to Ohmic regimes, where chaotic

redistribution phases defy conventional circuit theory before stabilizing into predictable states that
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align with Kirchhoff’s laws, ensuring engineering feasibility and practical integration; and (v) a
structured paradigm that resolves the century-old energy conservation debate by linking chaotic
energy magnitudes to measurable surpluses, providing a definitive framework for assessing
conservation breakdowns in nonlinear electrical systems. Central to these advances is Table 13,
offering the first framework which codifies the methodological rigor possible to satisfy the burden of
proof for conservation breakdown -transforming hypothetical claims into empirical inevitability
under defined chaotic conditions. This unique circuit design deviates from traditional electrical
models by shifting the interpretation of short circuit quantities from conventional static and transient
classifications to a continuous time-dependent paradigm. The foundation of this novel approach rests
on a modified interpretation of Ohm’s Law, which has been demonstrated to accurately predict
electrical short circuit current [28]. The proposed energy circuit derives its generation mechanism
from an electrical short circuit, challenging fundamental assumptions in conventional energy
systems. While skepticism surrounding this approach is expected, as is often the case with pioneering
advancements in physics and engineering sciences, the experimental results presented in this paper
provide compelling evidence that the commonly held assumption of transient, instantaneous
electrical currents during a short circuit is not universally applicable. Recent findings, [29], reinforce
this observation by demonstrating that electrical short circuit current can, in fact, be measured as a
continuous quantity rather than as an abrupt transient event. This discovery fundamentally redefines
the role of short-circuit phenomena in modern energy systems, providing new insights into their
behavior and far-reaching implications for energy management. The proposed circuit architecture
incorporates rigorous safety protocols, enabling continuous monitoring of short-circuit currents over
extended periods without compromising system integrity. Beyond theoretical advancements, these
findings hold significant technological potential, from revolutionizing electric vehicle power systems
to addressing global energy sustainability through engineering solutions previously deemed
impossible. Challenging the conventional understanding of energy conservation is not merely about
questioning established principles but necessitates a rigorous exploration of energy creation,
annihilation, and their intricate interactions. This paradigm shift emerges from leveraging scientific
anomalies -exemplified by the short-circuit dynamics analyzed in this paper -catalyzing a
fundamental reassessment of conservation principles in contemporary physics and engineering. The
remainder of this paper is structured as follows: Section 1.1 explores the limitations of standard
classical energy conservation models; Section 2 reviews historical attempts to overcome these
constraints for enhanced energy efficiency; Section 3 establishes a systematic theoretical framework
demonstrating violations of conservation laws in classical systems; Section 4 introduces a hybrid
methodology that validates energy creation while challenging traditional conservation paradigms;
Section 5 presents empirical results confirming excess energy generation from controlled inputs;
Section 6 discusses implications, applications, and strategies for industrial integration; and Section 7

concludes with directions for future research.

1.1. Insights on Anomalies, Measurement Gaps, and Short-Circuit Realities

The law of energy conservation, traditionally viewed as an absolute restriction against energy
creation or destruction [30], is largely formulated based on idealized systems that overlook real-
world anomalies. This assumption becomes especially problematic in electrical systems, where
conventional short-circuit models -rooted in transient or static frameworks -fail to explain sustained,

measurable phenomena. Consider the analogy of water flowing through tanks with different outlet
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sizes (Figure 1(a)-Figure 1(c)). While a fully open tank (Figure 1(c)) suggests maximal flow similar to
the traditionally assumed ideal short circuit, this comparison unintentionally reinforces
misconceptions by neglecting resistive losses inherent in physical systems. Classical models, much
like this oversimplified analogy, assume an environment devoid of anomalies, where zero resistance
implies infinite current -a theoretical abstraction disconnected from experimental reality
[19,28,29,31,32]. The absence of circuitry capable of measuring short circuits beyond instantaneous
transients has exacerbated these misconceptions. Prior to this work, no experimental framework
existed to quantify steady-state short-circuit behavior over extended durations, leaving a critical gap
in understanding how energy redistributes under sustained fault conditions. As a result, traditional
models (relying on the Standard Ohm’s Law, [33]) incorrectly equate reduced resistance with linear
dissipation, disregarding the characteristic chaotic dynamics observed in real systems. While classical
theory assumes fixed energy budgets, the experimental results in this paper demonstrate that the
unconventional chaotic redistribution associated with the electrical short circuits -accounts for
apparent energy surpluses, challenging the notion of rigid conservation. These measurement gaps
have significant implications. Without tools to observe sustained short circuits, conventional models
dismiss anomalies as transient artifacts rather than systemic features. The water tank analogy, though
useful in illustrating resistance-dependent flow rates, fails to incorporate the nonlinear time-
dependent factors such as turbulence or sediment accumulation -phenomena analogous to the
characteristic chaotic charge redistribution in diodes. Similarly, classical electrical models overlook
the geometric and material constraints of conductors, treating resistivity as an insignificant factor
rather than a defining parameter. This oversight perpetuates the myth of “perfect” short circuits,
whereas, in reality, short circuits exhibit nonzero resistance and finite currents, as evidenced by the
stabilized (approximate 0.71V, Table 4) outputs in “Circuit Block 2” (Figure 9 and Figure 12). The
proposed “energy-circuit” model (Figure 9) addresses these limitations by incorporating anomaly
scales into its design, bridging the gap between theoretical assumptions and empirical behavior. A
transition from static to dynamic (Figure 9 and Figure 12) measurement paradigms reveals that
energy conservation is not an absolute law but a conditional principle shaped by resistive and
temporal factors. This perspective highlights the necessity of redefining conservation to account for
chaotic redistribution, moving beyond the flawed assumption that infinite currents or zero resistance
characterize short-circuit physics. Ultimately, the inability of classical models to integrate anomalies
within conservation principles highlights the urgent need for frameworks that embrace, rather than

disregard, the complexities of real-world systems.
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Figure 1. Electric Current-Water Tank Configuration Analogy. (The figure illustrates three cylindrical tanks
filled with water, each with different bottom openings. The configurations include: (a) a tank with a bottom
opening of one-fourth the diameter, (b) a tank with a bottom opening of one-half the diameter, and (c) a fully
open-bottom tank. The last configuration serves as an analogy to the conventional understanding of an electrical

short circuit, a system with minimal resistance to current flow).

2. Review of Related Work-Perspectives and the Case for a New Approach

Efforts to challenge the law of energy conservation have evolved significantly, transitioning
from early well-intentioned inquiries to increasingly ambitious yet impractical innovations. A
thorough examination of ongoing studies and their objectives reveals the complexity of this subject,
spanning scientific, philosophical, historical, and contemporary perspectives. This section highlights

the shifting nature of these efforts while exposing common misconceptions and flawed approaches.

2.1. Scientific Perspective

Scientific endeavors challenging the law of energy conservation often stem from a misconception
about the nature of energy [34,35]. Energy conservation is not merely a convention but a fundamental
principle, [9,35]. Energy is inseparable from the essence of the universe, and attempts to generate
energy from nothing contradict current cosmological understanding [36,37]. The scientific
community generally considers such efforts futile and flawed. The continued misinterpretations of
perpetual motion machines (PMMs) contribute to the misunderstanding portrayed in the current
studies and the flawed efforts to develop PMMs, ([11,12,38]). However, this paper presents a
contrasting perspective: the absence of a PMM does not necessarily prove that the law of energy
conservation cannot be violated. The criteria for a PMM involve not only violating the law but also
creating perpetual motion, a significant challenge in itself. Indeed, this paper argues that there is
currently no rigorous theoretical or practical evidence that correlates the development of PMMs with
the creation or destruction of energy, as desired in the perspective of having an unending energy
source or excess energy output from a given energy input. The named author of this paper strongly
believes that the concept of PMMs stems from a false premise when aligned with the concept of
energy in a practical sense, and that the relationship between the two requires careful revision.
Overall, the current misconceptions surrounding the concept of energy hinder understanding of how

to violate the law of energy conservation.

2.2. Philosophical Perspective

The philosophical underpinnings of energy conservation are deeply intertwined with
fundamental questions about existence, causation, and the nature of reality. Central to this inquiry is
the principle of ex nihilo nihil fit — “nothing comes from nothing” [18,19,21]. This metaphysical axiom
profoundly influences scientific understanding of energy, including its generation and conservation.
The proposition of creating energy within a closed system inherently challenges this principle,
necessitating a rigorous examination of its philosophical implications. The concept of infinity, a
cornerstone of mathematics, introduces a complex dimension to this discourse [39]. While
mathematics permits the abstraction of infinity as a limitless quantity, its physical manifestation
remains elusive [39,40]. The paradox of infinite current at zero resistance exemplifies this tension
between the mathematical ideal and the constraints of the physical world. This paper posits that
infinity, when applied to physical systems, is not a tangible entity but rather a conceptual limit. The

Modified Ohm’s Law ([28]) introduced in this paper provides an empirical foundation for this
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assertion. Quantifying current under conditions of minimal resistance conditions as recently explored
by [29], reveals inherent physical constraints on achieving infinite values. This challenges the
traditional notion that infinite current is physically realizable, reinforcing the philosophical principle
that physical effects must have commensurate physical causes. The introduction of infinity into
physical systems raises critical questions about causality and determinism [41,42]. Since the principle
of causality asserts that every effect must have a cause [41], the idea that a finite voltage could
generate infinite current contradicts this fundamental law. Demonstrating the impossibility of infinite
current within a physical system strengthens the role of causality in electrical circuit analysis.
Scientific knowledge evolves continuously as new insights challenge existing paradigms [43-45]. In
this context, exploring electrical short circuits from the transient to steady-state domain, as examined
in this paper, expands the scope of circuit analysis. This approach enhances precision modeling,
optimizes energy utilization, and refines electrical safety standards. Furthermore, designing circuits
that harness excess short-circuit current under controlled conditions introduces practical
advancements in modern electrical systems. Bridging philosophical and scientific perspectives on
energy, this paper presents a novel circuit design that utilizes excess short-circuit current generated
from an initial energy input. This challenges the conventional understanding of energy conservation
by proposing a more complex interplay of energy transformations. Introducing an electrical short
circuit and capturing the resulting excess current to produce an output surpassing the initial input
calls for a reassessment of classical interpretations. As a proof-of-concept, this unconventional
approach demonstrates that excess energy generation can be examined within established physical
frameworks rather than dismissed as a violation of fundamental principles. This paper synthesizes
philosophical inquiry with scientific rigor, providing a comprehensive perspective on infinity,
causality, and energy conservation through practical circuit design. The Modified Ohm’s Law plays
a pivotal role in translating these abstract concepts into empirical reality, reinforcing the relationship

between physics and philosophy in shaping the evolution of scientific thought.

2.3. Historical and Modern Shifts

The trajectory of attempts to challenge the law of energy conservation reflects a dynamic
relationship between scientific inquiry and methodological adaptation. Early investigations, driven
by the fundamental pursuit of expanding physical understanding, combined rigorous theoretical
analysis with experimental efforts. These studies aimed to determine whether specific conditions -
particularly within non-equilibrium and relativistic frameworks -could permit exceptions to energy
conservation [46,47]. However, the persistent inability to empirically disprove the law led to a shift
in scientific focus. Rather than attempting outright refutation, subsequent research concentrated on
refining the scope and applicability of conservation principles in increasingly complex systems.
Although historical inquiries were marked by rigorous methodology, contemporary challenges to
energy conservation often diverge from established scientific discipline. Many modern proposals
emphasize conceptual novelty at the expense of empirical validation, advancing claims that
circumvent conservation laws without substantive mathematical or experimental justification [48].
This shift underscores a critical misconception: energy conservation is not a loosely formulated
hypothesis but a principle rigorously reinforced by extensive empirical evidence and mathematical
formalism. The absence of a universal proof explicitly defining the law’s limitations has, to some
extent, allowed ambiguities to persist, fostering misinterpretations and speculative theories [32].

However, these uncertainties do not arise from intrinsic weaknesses in the principle itself. Instead,
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they stem from the difficulties in contextualizing its applicability, particularly in complex, dynamic,
or non-classical systems where conventional formulations may require refinement. A more pressing
issue is the absence of a structured empirical and theoretical framework for systematically
investigating potential deviations from energy conservation. Advancing this domain necessitates
more than incremental adjustments to existing models; it requires the introduction of fundamentally
new theoretical paradigms alongside the redesign of experimental methodologies. Any serious
challenge to the law of energy conservation must first confront the historical research gaps that have
impeded progress. Specifically, the lack of precise mathematical formulations to quantify
hypothetical energy non-conservation and the absence of rigorous experimental protocols for
validating such models remain significant obstacles. Without addressing these foundational
concerns, contemporary critiques of energy conservation remain speculative, lacking the scientific
rigor necessary to instigate a genuine paradigm shift. Furthermore, the resilience of energy
conservation is rooted in its mathematical generality, which interprets apparent anomalies as
transformations rather than violations. Any proposal seeking to overturn this principle must not only
identify conditions under which existing proofs fail but also provide a coherent framework
explaining why such failures occur. Whether the challenge involves nonlinear energy exchanges,
emergent chaotic effects, or non-Hamiltonian system dynamics, meaningful progress demands an
approach that integrates philosophical depth with empirical precision. Until a comprehensive
framework is established, attempts to bypass energy conservation will remain conjectural, failing to
contribute substantively to scientific progress. In response to this gap, the present work offers an
innovative and structured pathway for skeptics, presenting the first scientifically grounded

framework for reassessing the law of energy conservation.

2.4. The Need for a New Approach

The persistent limitations of historical and modern frameworks, as outlined in Sections 2.1-2.3,
highlight the need for a fundamental redefinition of the methodology used to examine energy
conservation. Traditional approaches have either rigidly upheld the law or dismissed it through
speculative claims, yet neither has adequately addressed the foundational ambiguities that lead to
misinterpretations. While historical efforts, despite their methodological rigor, struggled to reconcile
theoretical hypotheses with empirical realities, modern innovations often prioritize conceptual
novelty over testable models, disregarding scientific discipline [48,49]. This stagnation reveals a
critical gap: the absence of a structured paradigm that integrates theoretical innovation with
empirical accountability, bridging philosophical inquiry and practical experimentation. The
resilience of the law of energy conservation stems not from its inviolability but from the lack of
frameworks capable of rigorously probing its boundaries. As demonstrated in Section 2.2,
philosophical principles such as causality and the unattainability of physical infinities impose
inherent constraints on energy dynamics -an aspect frequently overlooked in contemporary research.
Likewise, Section 2.3 illustrates how the law’s mathematical generality interprets apparent anomalies
as energy transformations rather than violations, reinforcing its conceptual stability. Overcoming
these limitations requires an approach that addresses two imperatives: developing precise
mathematical formulations to quantify hypothetical energy non-conservation and designing
experimental protocols capable of isolating and validating such phenomena under controlled
conditions. This dual focus shifts the discourse from abstract speculation to empirically grounded

inquiry, filling the methodological voids that have historically perpetuated circular debates. This
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paper responds to this need by introducing a structured framework that harmonizes theoretical rigor
with practical experimentation. Central to this approach is the recognition that challenging energy
conservation requires more than isolated deviations from classical laws; it necessitates a systematic
re-examination of energy interactions within well-defined physical systems. The practical electrical
short circuit, often dismissed as a transient anomaly ([50,51]), serves as a critical case study. Through
the application of the Modified Ohm’s Law [28], excess current generation during transient states is
quantified, harnessed, and analyzed without violating causality or invoking metaphysical
abstractions. This method adheres to empirical principles while aligning with the philosophical
axiom of ex nihilo nihil fit, as the excess current emerges from pre-existing energy inputs rather than
spontaneous generation. This approach directly addresses the misconceptions outlined though
Section 2.1, where proposals for perpetual motion machines conflate energy creation with unproven
mechanical perpetuity. Section 3 elaborates on this workflow, providing a replicable pathway for

reassessing the limitations of energy conservation.

3. Proof of Energy Non-Conservation in Macroscopic Systems

The principle of energy conservation has long been upheld as a cornerstone of classical physics,
fundamentally rooted in Noether’s theorem and the assumption that physical laws remain invariant
over time. The concept of macroscopic chaotic magnitudes, recently introduced by [32], challenges
the conventional interpretation of physical constraints, demonstrating that sustained energy
accumulation in macroscopic systems can lead to a breakdown of traditional conservation principles.
Conventional perspectives regard dissipative processes as inherently resulting in net energy loss.
However, this paper reveals that non-equilibrium transformations can sustain continuous energy
generation. Electrical short circuits provide a compelling application of this concept as recently
proposed, [32], where the traditionally assumed transient nature of current dissipation is
reconsidered as a dynamically evolving process. Shifting from transient models to continuous
representations enables a more precise mathematical formulation, illustrating how short circuits
serve as fundamental models of chaotic magnitudes. This reformulation extends a modified version
of the Ohm’s Law to incorporate time-dependent resistance, linking a Euclidean geometric proof of
energy non-conservation (proposed by [32]) with established physical laws. The first practical
implementation of a time-dependent resistance circuit model has recently been examined through
the measurement and analysis of electrical short circuits in a time continuous state, [29]. To validate
this theoretical framework, an extended version of the steady-state circuit model is developed,
applying a transformed version of the Modified Ohm’s Law to analyze short-circuit conditions. This
approach systematically demonstrates how the conservation of energy can be violated, primarily
leading to sustained energy generation within classical settings. This section addresses two primary
objectives. First, it establishes an abstract framework necessary for constructing a robust theoretical
foundation to demonstrate energy non-conservation in classical settings. Second, it applies this
framework to transform a version of a geometric model for energy non-conservation, grounded in
rigorous theoretical approaches, with time-dependent chaotic magnitudes serving as evidence for
macroscopic energy generation and non-conservation. The concept of a chaotic magnitude is
examined in three distinct states -pre-short circuit, transition, and post-short circuit -envisioned from
an experimental perspective to develop a steady-state framework. Theoretical non-Euclidean

methods, specifically the Hamiltonian and Lagrangian formulations, are carefully analyzed across
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these states to ensure coherence in concluding that the introduction of a chaotic magnitude leads to

excess energy generation and the breakdown of energy conservation.

3.1. Transformation of the Modified Ohm’s Law

3.1.1. Phenomenological Foundation

This proof begins with a resistive time-dependent model designed to capture nonlinear chaotic
dynamics, exemplified by electrical short-circuit behavior. Here, the Modified Ohm's Law first

Rshort
established in the form (Imodi fiea = @ X e Ro ) [28], is redefined to model time-evolving resistance

and current during a short circuit. Unlike classical transient models, this approach employs a
continuously decaying resistance function-derived from empirical circuit observations-to eliminate

current singularities while preserving physical realism.

3.1.2. Dual-Regime Physics and the Role of (k). A short circuit epitomizes a system where ordered
energy conservation and chaotic energy generation coexist. Two temporal regimes emerge,
separated by a critical reference at t = 0:

e  Ordered state (t; < 0): Pre-short-circuit equilibrium.
o  Chaotic state ( t, = 0 ): Post-onset energy amplification.

Central to this duality is the decay constant (k), embedded in the dimensionless ratio (%)
0

from the Modified Ohm’s Law, [28]. This ratio defines the relative deviation from reference resistance
Ry, with k governing the rate of resistance collapse or recovery as follows:

e k> 0: Resistance decays exponentially modeling a deepening short.

e  k < 0: Resistance grows exponentially, indicating stabilization or healing.

e Lk = 0: Static resistance (Rgyort = Ro)-

The magnitude |k| (units: s™') sets the timescale T = 1/|k| for resistance evolution. Large |k|
implies rapid dynamics; small |k| indicates slow changes. This parameter anchors the transition
between ordered and chaotic states.

With k established, resistance during the short circuit is expressed as:

Rynore (£) = Ro-e ™ = 0 (1)

where:
®  Rguore(t): Resistance at time t during the short circuit,

e  R,: Reference resistance at t = 0.

e  k:Decay constant representing the rate of resistance reduction.
Substituting Rgp,,¢(t) into the voltage-current relationship V =1-R (the Standard Ohm’s
Law), the current can be expressed as:

I(t) =

14
Rshort(t)

2)
Using Equation 1 in Equation 2 we obtain:

14 |4
10 = i = e ®

Introducing a scaling constant a, defined by [28] as (a = RL), the current function becomes:
0

I(t) = a.e® 4)
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For broader applications, the formulation is generalized by expressing the current as a function
of the time-dependent resistance deviation, (Rgpor¢(t)). Rewriting the current in terms of the time-

dependent resistance deviation, the Modified Ohm’s Law is obtained as:
Rshort(®

Lnoaifiea(t) =aXxe Ro ®)

where:
®  Imoairiea(t) is the current in the modified scenario.

e a isa constant derived from voltage and reference resistance.
®  Rgpore(t) is the time-varying resistance during the short circuit event.
e R, is the reference resistance.

This formulation ensures that the decaying resistance (Rguor¢(t)) asymptotically approaches
zero without reaching it, yielding a finite yet continuously increasing current -a critical departure
from classical instantaneous dissipation models. In the ordered state (at t; < 0), where resistance
remains at its nominal value R, energy is conserved according to standard principles. However, at
the onset of a short circuit (at ¢, = 0), the exponential increase in current (as expressed in Equation 4
gives rise to a novel phenomenon where energy is amplified rather than simply dissipated. This dual-
regime behavior, contrasting conventional ordered energy conservation with emergent chaotic
energy generation, sets the foundation for subsequent rigorous demonstrations of macroscopic
energy non-conservation.

Remark 1 (Clarity). Since (Rgport(t)) continuously decreases as time (t) increases, the
resistance diminishes over time. However, due to the nature of the exponential function, (Rgper(t))

never reaches zero. As a result, the current /(t) remains finite throughout the process.

3.2. A New Foundational Perspective

Traditional formulations of energy conservation are derived from Noether's theorem [52,53],
which asserts that for any system with time-invariant laws, the total energy remains constant,

according to Equation 6.

dE
dat

0 (©)
Where E represents the total energy of the system. Equation 6 assumes a closed system with
static properties, meaning that any observed fluctuations in energy are attributed to external work or
dissipation, rather than intrinsic system dynamics. However, the onset of chaotic magnitudes
concept, as discussed in ([32])), represented here by the dynamically decaying resistance in a short-
circuit event -necessitates a more inclusive energy balance framework. The governing differential
equation for energy evolution must now incorporate a corrective term, here denoted as E,, which
represents the energy deviation arising from chaotic dynamics within the same circuit where
conventional short circuits occur. In the pre-short-circuit ordered state (time instance t;, technically
t = 0 in the ordered regime), Equation 6 remains valid and the total energy is conserved. However,
at the moment when a short circuit is triggered (time instance t,, technically t = 0 in the short-
circuit regime), the conventional formulation of energy conservation no longer holds. The energy

balance is modified to the form:

dE
&~ |6E,| @)
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Equation 7 signals that the introduction of chaotic magnitudes in the circuit leads to deviations
from standard conservation; importantly, the term JE, may assume a positive or a negative
depending on the nature of the chaotic interactions (as elaborated in Definition 4). A positive §E,
indicates net energy generation, whereas a negative value would denote net energy dissipation,
translated to energy destruction in the short circuit regime. More generally, a negative 6E, could be
interpreted as a condition where chaotic fluctuations facilitate an accelerated rate of energy
redistribution, effectively modifying the thermodynamic equilibrium of the system. This refined
perspective is concretely demonstrated through the application of the transformed Modified Ohm'’s
Law (established in Section 3.1) to an electrical short circuit. In this scenario, the dynamic resistance
function inherently introduces chaotic magnitudes that shift the system's energy behavior away from
classical conservation. The present treatment focusses on the positive energy generation aspect (in
which §E; > 0); the transformed dissipation model case §E. < 0 will be explored in a separate
article, as this feat falls beyond the scope of this paper. The expanded conservation framework
thereby bridges the ordered and chaotic models, reflecting that once §E, is introduced, the physical
system exhibits an energy magnitude exceeding that predicted by Equation 6.

3.2.1. Non-Euclidean Energy Flow and Short Circuit Dynamics

The conventional interpretation of electrical short circuits asserts that energy dissipation occurs
instantaneously within a closed system, culminating in rapid power loss and subsequent thermal
effects. Recent advancements in circuit theory and experimental observations [28,29,32] have
challenged this perspective by introducing the concept of chaotic magnitudes into the analysis. In the
present framework, energy flow within a dynamic circuit is redefined within a non-Euclidean multi-
particle paradigm, from the recently established single motion particle framework [32]. Here,
resistance, current, and power evolve in a time-dependent manner rather than remaining static, and
the energy balance is no longer described solely by classical conservation laws as deduced from
Noether’s theorem [52,53]. From the traditional perspective, in electrical short circuit typically
induces a rapid decrease in the effective resistance of the circuit. The transformation of the energy
flow within the system necessitates the integration of the exponentially decaying resistance function,
as given in Equation 1 into the classical Ohm’s Law. The standard Ohm’s Law, when combined with
this time-dependent resistance, yields an exponentially growing current as expressed by Equation 3.
Subsequent to this, the instantaneous power can be determined from the well-known relation:

P@©)=V()-1(t) (8)

where V(t) is assumed to be constant. Substituting the expression for the current from Equation

3 into Equation 8 results in:

VZ
P(t) =—.ek 8"
Ro
Equation (8") clearly indicates that the power in the circuit increases exponentially as the
resistance decays, an effect that is accentuated during short-circuit conditions. This exponential
increase in power implies that the energy dynamics observed in such scenarios deviate from the

conventional behavior seen in systems governed strictly by Equation 6, where energy conservation

dE

implies that (—= ) The exponential nature of Equation (8’) serves as a precursor to the
at

introduction of a corrective term in the energy balance. In classical scenarios, energy dissipation is

modeled through the relation: (% = —P(t)), which holds for systems where resistance and current
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are static or vary linearly. However, the dynamic processes induced by chaotic magnitudes
necessitate a revision of this energy balance. The modified differential energy equation that captures

the interplay between conventional dissipation and the chaotic contributions is formulated as:
=+ 8E. = —P(t) )

where §E, represents the chaotic energy deviation within the system. This additional term
signifies the extent to which chaotic dynamics modify the standard energy loss mechanisms. The
correction term SE, isnot arbitrarily introduced; instead, it arises naturally as one considers the time

derivative of the squared voltage-to-resistance ratio that governs the power input. Differentiation of

the function ( with respect to time leads to the following representation for the chaotic

v? )
Rshore(t)

V2
Rshort(t)

energy deviation: (6EC = ai(

p” )), where « is a system-dependent coefficient that quantifies

v? v?
Rshort(t) Roe_kt

the efficiency of energy redistribution due to the evolving resistance. Given that: (

2 2 2
V—ekt), differentiation with respect to time yields: i( d ) =T ekt = kP(t). Thus, the chaotic
Ro dat Rshort(t) Ro

energy deviation term becomes: SE, = akP(t). Substitution of (SE. = akP(t)) into Equation 9
produces the modified energy differential equation: % + akP(t) = —P(t). Rearrangement of the

terms leads directly to:

Z = —(1+ak)P(t) (10)

dt

Equation 10 shows that when (ak) takes on sufficiently large values, the effective rate of energy
dissipation is reduced compared to the conventional case. This reduction prolongs the period during
which non-equilibrium energy exchange occurs in the circuit. The coefficient (1 + ak) integrates the
effect of chaotic magnitudes into the energy balance, altering the observed “apparent” power loss.
Consequently, introducing chaotic dynamics into the system produces an evolution that diverges
markedly from classical predictions. The analysis considers two distinct time instances. The first
instance, t;, represents the ordered state of the circuit operating under standard conditions, where
Equation 6 holds true and energy conservation is maintained. The second instance, t,, marks the
initiation of the short-circuit condition. At this point, the presence of chaotic magnitudes disrupts
conventional conservation laws, as indicated by Equation 7, and the energy balance departs from its
zero-derivative state. This contrast between the ordered and chaotic states is essential for
understanding the circuit’s overall energy evolution. During the ordered state at t;, the system
follows classical laws, and the instantaneous power remains constant at a value determined solely by
the fixed resistance R,. In the chaotic state at t,, however, the power increases exponentially as
described in Equation (8’). This rapid power increase necessitates the adoption of the modified energy
differential Equation 10 along with its correction term 6E.. Depending on the dynamics, E. may
be positive -indicating net energy generation -or negative, signifying enhanced dissipation relative
to classical predictions. Integrating the instantaneous power over time confirms that chaotic
dynamics produce a non-trivial growth in stored energy. Subsequent integration of Equation 10
yields an energy function that encapsulates the complex interplay between conventional dissipation

and chaotic energy generation. Experimental and computational observations, supported by
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applications of the Modified Ohm’s Law model (which has been analyzed and applied in the studies
[29,54-57], and [58]), reveal that circuits experiencing short-circuit conditions generate excess energy
compared to calculations based solely on Standard Ohm’s Law. This surplus energy stems from the
exponential amplification inherent in the time-dependent decay of the circuit’'s resistance. The
formalism demonstrates that incorporating chaotic magnitudes through the dynamic correction term
0E, fundamentally modifies the energy evolution. The interaction of the exponentially decaying
resistance (Equation 1), the rising current (Equation 3), and the corresponding power increase
(Equation (8')) establishes a new energy balance outlined in Equation 10. The parameter a plays a
pivotal role, quantifying the degree of chaotic energy redistribution and influencing the rate of energy
generation or dissipation during non-equilibrium conditions. Equation 10 further reveals that in the
chaotic state, the rate of energy change is determined by the factor (1 + ak) multiplied by the
exponentially rising power P(t). This clear distinction between energy dynamics in the ordered state
-where energy is strictly conserved according to Equation 6 -and the chaotic state -where §E, alters
the conservation equation -highlights the non-Euclidean nature of energy flow under chaotic
conditions. The overall theoretical framework indicates that introducing chaotic magnitudes in an
electrical circuit not only breaches classical conservation laws but also leads to a measurable excess
in energy production. The modified differential energy equation (Equation 10) forms the basis for
further analysis, eventually culminating in an expression for the total energy as a function of time.
The exponential factor in Equation (8’), carried into Equation 10, implies that circuits perturbed by
chaotic dynamics experience an energy evolution far more complex than predicted by classical
models. This enhanced energy generation is linked to the intrinsic properties of the circuit materials
and the rapid phase transitions triggered during the short-circuit event. The revised energy
differential equation encapsulates the essential insight that dynamic energy redistribution, as
induced by the chaotic term SE,, alters the overall energy balance. Integrating this equation over
time results in an energy function that bridges the gap between the ordered pre-short-circuit state
and the chaotic post-short-circuit state, highlighting the resulting energy surplus. This rigorous
treatment of energy flow offers both a mathematical and physical framework for understanding the
impact of chaotic magnitudes on electrical energy generation and demonstrates that conventional
assessments of energy loss must be reconsidered when chaotic processes are active.

Implications for Short Circuit Dynamics. Unlike conventional short circuit models, which
assume that power dissipates entirely as heat, this framework suggests that short circuits can
facilitate energy transformation rather than pure dissipation. The inclusion of chaotic magnitudes
fundamentally shifts the interpretation of short circuit behavior, demonstrating that the apparent loss
of energy may, in part, be attributed to nonlinear redistributions rather than absolute dissipation. The
theoretical foundation developed here directly supports the subsequent proof demonstrating that
electrical short circuits, when analyzed through the lens of chaotic magnitudes, can serve as
macroscopic manifestations of non-conservative energy dynamics, challenging the traditional

constraints imposed by classical circuit analysis.

3.2.2. Time-Dependent Energy Evolution in a Chaotic System

Consider the electrical short circuit model. To obtain the energy function, the power equation is
integrated over time as follows:
E(t) = P(t)dt= [ VI(t)dt (11)

Substituting the expression for (t) into Equation 11 leads to:
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Et)=[ V(Rloekf)dt=‘;—zf ektdt (12)

Evaluating the integral in Equation 12,
2
E(t) = —ekt 4+ C (13)
Rok
Here, C represents an integration constant that depends on the initial energy conditions (see
Appendix A). The exponential term reveals non-trivial energy growth under chaotic dynamics,
directly contradicting classical conservation assumptions and demonstrating energy generation
through time-dependent resistive decay. Experimental validation across 2.5V and 5V
configurations (Table 3 and Table 4) confirms this paradigm, with measured outputs exceeding

Standard Ohm'’s Law predictions by 108% and 68%, respectively.

3.2.3. Non-Euclidean Energy Perturbation Term

In the hybrid framework, the dynamic evolution of energy within the circuit is separated into
contributions from the ordered state (prior to the short circuit, t;) and from the chaotic dynamics
initiated by the short circuit (t,). Given that the total energy rate of change is nonzero as provided in
Equation 7 and substituting E(t) from the Equation 13, the chaotic energy deviation is represented

as:

SE.(t) = gk ekt (14)

The total energy in the circuit subsequent to the short circuit is represented as the summation of
the energy determined from the integration of power and the chaotic energy deviation:
Etorar(t) = E(t) + 6Ec() (15)

Substituting the expressions derived in Equation 13 and Equation 14 into Equation 15 produces:

_V ke V2 okt
Etotal(t) = Ro_ke + R—Oe +C (16)

2
This expression can be simplified by factoring out the common term (Z— e"t):
(]

v2 1
Erotar (1) = e (1 +1) + € (17)

For k > 0, the exponential term e** dominates, leading to unbounded energy growth. This
confirms that §E, represents an emergent energy surplus. The results depcted in Figure 2 validates

this claim.
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Figure 2. Evolution of classical energy E(t), chaotic energy deviation §E., and total energy Eyy;q;(t) over time

for different values of k.

The results presented in Figure 2 provide compelling validation of the proposed energy
conservation deviation framework by illustrating the behavior of E(t), §E., and E;p;q(t) over time
for different values of k. Each panel (a) through panel (d) represents a distinct scenario, where
increasing k alters the rate of energy accumulation and the dominance of chaotic energy
perturbation. For small values of k, such as in (Figure 2 (a)) with k = 0.3, the exponential growth of
all energy terms is relatively slow. The system remains within a controlled energy accumulation
phase, where SE, progressively increases, but its contribution to Ej,¢,;(t) remains moderate. This
corresponds to a scenario where chaotic perturbations emerge gradually, allowing the system to
maintain a quasi-equilibrium state for an extended duration. The separation between E(t) and §E,
is distinguishable, and their contributions to E;,;4;(t) remain comparable. In (Figure 2 (b)) with k =
0.6, the influence of the chaotic perturbation term intensifies, as evidenced by the more pronounced
growth in E.. The total energy function, E;,.4(t), starts deviating significantly from the classical
energy function, confirming that chaotic interactions amplify energy redistribution. The nonlinear
augmentation of §E, suggests that a non-Euclidean energy contribution emerges more rapidly than
in (Figure 2 (a)), reinforcing the hypothesis that energy deviations become dominant at higher
perturbation rates. For k = 0.9, as shown in (Figure 2 (c)), the system enters a highly nonlinear
growth regime. The gap between E(t) and E;;q;(t) becomes even more pronounced, revealing that
the chaotic perturbation term does not merely act as a correction but fundamentally redefines the
system’s energy trajectory. The near-exponential divergence of Ey,.;(t) from E(t) implies that the
energy surplus is no longer a marginal effect but rather a principal contributor to the system’s
evolution. This supports the interpretation that §E, is not a dissipative term but an emergent energy
component, reinforcing the physical plausibility of energy accumulation through chaotic interactions.

In (Figure 2 (d)) with k = 1.2, the system exhibits unbounded energy growth, confirming the
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theoretical prediction that for sufficiently large k, the chaotic perturbation term leads to an
accelerating energy surplus. The exponential dominance of e*® ensures that §E, surpasses the
classical energy term early in the system’s evolution. The total energy curve follows an explosive
trajectory, indicating that energy redirection into the non-Euclidean manifold significantly alters the
conservation dynamics. This result is crucial because it demonstrates that the system does not simply
retain its initial conservation properties but instead transitions into a novel regime where energy
contributions are dictated by the strength of chaotic perturbations. The validation results in Figure 2
confirm that the presence of §E, fundamentally alters the conventional conservation framework.
The observed behavior, particularly in panels (c) and (d), suggests that for sufficiently high k, the
classical assumption of a time-invariant energy sum no longer holds. Instead, the system naturally
progresses into an augmented conservation model where energy deviations, rather than being
artifacts, become integral to the overall energy formulation. This aligns with Equation 17, which
establishes that energy growth is inevitable for k > 0, validating the assertion that chaotic

perturbations contribute to an emergent surplus rather than a loss.

3.2.4. Chaotic Magnitude Transition-From Transient to Continuous States

Classical transient analysis of short circuits assumes that the phenomenon is momentary,
characterized by an initial surge in current followed by rapid dissipation of energy. However, the
revised framework introduces a continuous, time-dependent model in which resistance decay
follows an exponential trajectory rather than an instantaneous collapse. This perspective
fundamentally alters the understanding of energy conservation, as it accommodates the influence of
chaotic magnitudes ([32]) on electrical dissipation. To formalize this transitional transformation, three
distinct states are introduced, each governing a unique phase of system behavior:

Pre-Short Circuit Behavior (t < 0). Prior to the short circuit, the system operates under

nominal resistance R, maintaining conventional energy conservation laws:

V2
Prominal = R_o (18)

Since the resistance remains stable, the energy at any time t follows the model in Equation 19:
¢ 4
Enominai(t) = fo Pnominar dT = Ro ¢ 19)

This phase reflects classical expectations, where power dissipation is linear in time.

Short Circuit Transition (0 <t < At). At t = 0, a rapid but finite change in resistance occurs,
introducing a “chaotic energy component” SE,. Resistance follows an exponential decay according to
Equation 1. Substituting Equation 1 into the transformed Modified Ohm’s Law version leads to:

Isnore(£) = ——— = — ekt (20)

Rshort(t) Ro

The corresponding power function can then be obtained as:
V2 okt
Pgpore(€) = Vignore (£) = R_oe (21)

Integrating power over the transition interval (0, At), the energy dissipated during the transition

phase is expressible according to Equation 22.
At vz -
Etransition(At) = fo Pshort(T) dr = k_Roe(kAt 2 (22)

Simultaneously, the chaotic energy deviation §E, is introduced following Equation 23.
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SE:(At) = Etransition(4t) — Enominai (At) (23)

Since et > 1, it follows that §E, > 0, indicating a net energy increase beyond the classical
prediction.

Remark 2 (Physical Interpretation of 7 in Energy Evolution). In this scenario, the variable ©
represents an intrinsic temporal parameter that characterizes the gradual redistribution of energy
within the system, independent of the external observation time t. Unlike conventional formulations
where integration variables merely serve as mathematical placeholders, 7 in this framework
embodies the internal time scale governing energy accumulation and dissipation under dynamic
resistance conditions. This notion aligns with steady-state models by providing a measurable
relationship between transient chaotic magnitudes and sustained energy evolution, further
reinforcing the notion that short circuit events do not merely dissipate energy but actively transform
it through a non-instantaneous, cumulative process.

Post-Short Circuit Behavior (t > At). After the transition interval At, resistance stabilizes at a
nonzero value dictated by the exponential decay model. The governing equation for energy evolution
is generalized as:

E(t + At) = E(t) + SE.(At) (24)

Substituting Equation 15 into Equation 24 we obtain:

V_z ek(t+At) (25)
Ry

E(t+ At) = E(t) —

Since e*(t+4 grows exponentially with time, the correction term does not vanish, ensuring
continuous energy evolution rather than abrupt dissipation. This fundamentally contrasts with
conventional models, which assume that post-short-circuit energy stabilizes at a finite dissipated
value, whereas the introduced framework predicts continuous energy accumulation due to the non-
vanishing correction term.

Remark 3 (Implications for Experimental Validation). The three identified states-“pre-short
circuit, transition, and post-short circuit” -define a structured pathway for analyzing non-equilibrium
energy dynamics. The presence of §E. > 0 suggests that under suitable conditions, the system may
exhibit a net energy gain over time, contradicting classical conservation laws. This formulation
provides the necessary foundation for the main experimental results, where short circuits in the
presence of chaotic magnitudes demonstrate sustained energy transformations rather than strict
dissipation. The subsequent sections will explore how these mathematical transitions manifest in
empirical data, reinforcing the theoretical assertion that energy conservation is non-universal under
non-equilibrium conditions.

Remark 4 (Implications for the Law of Energy Conservation). The theoretical formulation
establishes a rigorous mathematical basis demonstrating that under specific macroscopic chaotic
conditions, the assumption of strict energy conservation is invalid. The emergence of a positive
energy correction term, E, (section 3.2), enables scenarios where additional energy is dynamically
generated. This framework leads to three key conclusions: (1) energy is not strictly conserved in
systems exhibiting chaotic magnitudes, particularly when time-dependent resistance fluctuations
occur; (2) the exponential decay model for resistance prevents infinite current while allowing
controlled energy growth; and (3) the introduction of the non-Euclidean perturbation term, §E,,
provides a novel perspective on energy flow, suggesting that traditional conservation laws may

require revision under certain conditions.
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3.3. Application of Noether's Theorem and Symmetry Violation

Noether’s theorem establishes a profound connection between continuous symmetries and
conservation laws, particularly linking time-translation invariance to the conservation of energy [59].
Traditionally, a system governed by a Lagrangian function £(q,q) remains invariant under time
translations, implying that the total energy is conserved. Mathematically, this invariance is expressed
as: (L(q,9) =£L(q,q,t)) , where q represents a generalized coordinate, and ¢ denotes its
corresponding velocity. This assumption underpins the classical formulation of energy conservation,

where the Hamiltonian H remains constant over time according to Equation 26.
daH

- =0 (26)

However, when chaotic magnitudes are introduced -particularly those arising from the non-
trivial temporal behavior of resistance in electrical short circuits-this symmetry is disrupted. The
presence of dynamic resistance introduces a time-dependent perturbation, modifying the Euler-
Lagrange equation into the extended form according to Equation 27:

d (L) oL

)% =m0 &

Here, §H(t) represents an emergent energy term resulting from non-conserved interactions
induced by chaotic perturbations. This deviation directly implies that the assumption of time-
translation symmetry no longer holds, leading to a fundamental breakdown of conventional energy
conservation principles under such conditions. To systematically characterize the transition from
energy conservation to its violation, the system can be classified into the three previously established
states-pre-short circuit, transition, and post-short circuit -based on the magnitude of the perturbation
S6H(t) as follows.

State 1 (Classical Energy Conservation (Equilibrium State, §H(t) = 0)). In the absence of
chaotic magnitudes, the system remains in an equilibrium state where Noether’s theorem holds,

ensuring strict energy conservation. The Euler-Lagrange equation retains its classical form:

()20 e

This corresponds to a closed system where time-translation invariance is preserved, leading to:

dH
a 0, H = Econstant (29)

State 2 (Perturbed Conservation (Weak Symmetry Violation, §H(t) # 0,| §H(t) |< H)). When
a weak chaotic perturbation is introduced, time-translation invariance is slightly broken, leading to a

gradual energy deviation. The modified Hamiltonian evolution follows:

S =SH(t), | 6H(®) I< H (30)

The energy variation remains small but cumulative over time, indicating that although the
system does not instantaneously lose conservation properties, it gradually diverges from
equilibrium. The system in this state behaves as if energy is leaking or accumulating at an
infinitesimal rate, creating a quasi-conservative regime.

State 3 (Strong Symmetry Violation (Chaotic Magnitude Domination, | §H(t) |»> H)). At
sufficiently large perturbation magnitudes, the system enters a regime where symmetry is fully
broken, leading to an exponential deviation in energy behavior. In this case, the Hamiltonian

evolution equation takes the dominant perturbation form in Equation 31:
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H(t) =~ H(0) + [, 8H() dt (31)

When chaotic magnitudes exhibit an exponential or power-law growth: §H(t) = Hoet, 1> 0,
energy conservation is irreversibly lost according to Equation 32.

H(t) =~ Hye’t (32)

This corresponds to the experimentally observed continuous energy accumulation in a short
circuit, demonstrating a fundamental violation of conservation principles. The result confirms that
under strong symmetry-breaking conditions, energy conservation is no longer applicable in its
classical form even at macroscopic scales.

Experimental Significance. These three states provide the mathematical foundation for
understanding the experimental results that will follow. The transition from State 1 (equilibrium) to
State 3 (strong violation) explains why the classical assumption of finite energy dissipation in a short
circuit fails under chaotic magnitudes. The ability to quantify 6H(t) in real electrical systems
provides a direct pathway to experimentally verifying the breakdown of energy conservation, thus
reinforcing the necessity of a non-Euclidean approach in analyzing energy flow in non-equilibrium

electrical circuits.

3.4. The Role of Chaotic Magnitudes in Symmetry Breakdown

In classical mechanics, the conservation of energy is a direct consequence of the invariance of
the Lagrangian under time shifts [52,59]. However, in the proposed framework, the introduction of
chaotic magnitudes modifies the fundamental equations governing system dynamics. Specifically,
the resistance function during a short circuit, given in Equation 1 (Rgp,,(t) = Roe™t), introduces a
time-dependent variation in electrical parameters, altering the system’s energy behaviors. Equation
1 is used to model Equation 5, which further describes power dissipation as: (P (®) = Viodifiea (t)).
This leads to a deviation from the classical power expression: (Pclassical = Vg) . Since Rgpore(t)
undergoes exponential decay, the resistance remains finite but continuously decreases over time
(without reaching zero). As a result, the current increases dynamically, challenging the conventional
assumption that a short circuit leads to an instantaneous dissipation of energy. Rather than being
purely dissipative, this phenomenon suggests that a short circuit can be reinterpreted as an energy
transformation mechanism, where power output is sustained over time. This effect is best understood

within a Hamiltonian framework.

3.4.1. Hamiltonian Formulation and Violation of Energy Conservation

In a classical Hamiltonian system, total energy is conserved when the Hamiltonian function H

does not explicitly depend on time. This conservation law is expressed as:
dH 0H

E_E-}-{H'H}_O (33)

Where; {H,H} represents the Poisson bracket of the system, ensuring the invariance of the
Hamiltonian under time evolution. However, in the presence of a time-dependent resistance, the
Hamiltonian must be modified to incorporate the evolving electrical properties.

Modified Hamiltonian with Time-Dependent Resistance. For a charged particle moving in a
dissipative system influenced by a time-dependent resistance Rgpo.¢(t) as provided in Equation 1,

the Hamiltonian is given by:

_P
H=2-4v(q,t) (34)
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Where:
e  p = mu:- is the momentum of the system.
e mu:-is the effective mass of the charge carrier,

e V(g t) represents a time-dependent potential function emerging from the evolving resistance.
In a conventional system where V(g,t) is independent of time, energy conservation holds, as

indicated by (% = 0). However, when resistance evolves as a function of time, an additional time-

dependent energy component emerges: (‘Z—IZ = Z—IZ +{H,H} # 0) which suggests that the Hamiltonian

is no longer conserved. This deviation implies that the system does not merely dissipate energy but
undergoes a form of energy augmentation-a direct contradiction to classical thermodynamic
expectations. To understand the explicit energy variation, Equation 1 can be utilized to compute the
power density based on the potential function V (g, t). This calculation is explicitly developed in the
following section, which extends the interpretation of chaotic magnitudes within the system.
However, since power dissipation directly contributes to the energy flux, this section proceeds by

redefining the Hamiltonian evolution in terms of an effective force term arising from resistance

dH

variation: (E = Z—IZ+ {H,H} + dDE), where @ represents an additional energy generation term,

. . . . vz 1
rigorously derived in the subsequent section as: (CDE =—.
Ro Volume

ekt). In this formulation, the

presence of ®; confirms that energy does not merely dissipate but instead undergoes a structured
transformation. Unlike classical models where resistance-driven dissipation leads to the assumed
energy loss, the exponential term ekt suggests a fundamentally different redistribution mechanism,

resulting in energy augmentation. We now consider the observations:

dH dH
=0 %0 (35)
Equation 35 poses a potential inconsistency. However, this can be justified by recognizing that
while standard Hamiltonian systems assume time-invariant energy conservation, the present system
operates under an evolving constraint. The Hamiltonian framework here is non-autonomous,
meaning:
1. If viewed locally:- (Z—I: = 0) might hold in an infinitesimally small time frame.

2. Globally:- (Z—IZ * 0) due to the explicit time dependence of resistance, which continuously

perturbs the energy state of the system.

Thus, the Hamiltonian description must accommodate a time-perturbed Hamiltonian flow,
where energy variations emerge as a geometric property of the evolving energy manifold. The system
does not strictly follow a Hamiltonian trajectory in the conventional sense but instead exhibits energy

growth linked to the non-Euclidean correction terms introduced by the time-dependent resistance.

3.4.2. Transition from Euclidean to Non-Euclidean Energy Dynamics

In a recently proposed “proof-oriented” approach challenging the Law of Energy Conservation
within the framework of Euclidean mechanics [32], energy non-conservation is derived from the

assumption that spatial and temporal dimensions remain invariant under transformations. However,
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to facilitate a comprehensive integration of chaotic magnitudes from the Euclidean geometric proof
into the abstract mathematical models used in physics, a transition to a non-Euclidean representation
in a multi-particulate structure becomes necessary. The evolving electrical short-circuit system can
be mapped onto a curved energy manifold, where the energy function satisfies a modified geodesic

equation, as expressed in Equation 36:

g S (36)

dr? VO dr dr

where:

e  x":-represents the generalized energy coordinate in the non-Euclidean space,

e  T:-is a parameterization of the energy evolution over time,

e T}~ are the “Christoffel” symbols, encoding the curvature of the energy manifold,

e  fH:-is an external force-like term arising from the time-dependent nature of resistance in the
electrical short circuit.

This formulation implies that energy flow in the system follows a non-trivial trajectory,
deviating from standard energy dissipation models. The presence of the term f* introduces a
perturbation to the classical geodesic motion, signifying a local energy gain due to chaotic
magnitudes.

Temporal Evolution of Energy Density. A key consequence of this framework is the possibility
of localized energy amplification in regions of the energy manifold. To quantify this effect, the energy
density function pg(x*,t) must satisfy a continuity equation that incorporates non-Euclidean

corrections:

Opg
at

Where:

+ V- (pgvg) = P (37)

e vy is the energy flux velocity,
e &; is a source term corresponding to energy generation, determined by the time-varying
resistance function.
The energy flux velocity vg is linked to the current density J, which in turn is related to the
time-dependent current /(t) in the short circuit. The current density | is expressed as:
J=11)-A (38)
In this case, A is the cross-sectional area of the conductor. Thus, the energy flux velocity vy is
given by:

_J _I®A
vy =L =104 (39)

Substituting the expression for the time-dependent current I(t), derived from the modified

resistance law in Equation 1, into Equation 39, we get:

I(t) = —— = Lkt (40)

Rshort (1) B Ro
Substituting Equation 40 into Equation 39, yielding:

V.A
— ekt
RopE

(41)

Vg

This equation describes the time-dependent velocity of energy flux within the system, influenced

by the exponentially varying resistance.
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Energy Generation Source Term. The source term @ in Equation 37 corresponds to energy
generation due to the time-varying resistance, which can be quantified by the power dissipation P(t).
The power dissipated in the system is given by:

P(t) = I(£). Rynore (£) (42)

Substituting Equation 40 into Equation 42, we obtain the expression for power dissipation:

2
PO = (o) Roe ™ = s (43)

okt 5

The energy generation rate @y is thus:

P(t) v? 1 Kkt
d)E = = .
Volume Ro Volume

(44)

Now, by substituting Equation 41 and Equation 44 into the continuity Equation 37, we obtain:

e . (YA ke )_V_z 1 ke
ot +v (RopEe Pe) = Rg 'Volumee (45)
Simplifying, we have:

2
ety (Lekt) =L — ekt (46)
at Ro Rg Volume

Equation 46 describes the temporal evolution of energy density within the system, accounting
for both the evolving energy flux and the external source term arising from the time-varying
resistance.

To find the total energy E(t) in the system, we integrate the energy density pg over the
volume:

E(t) = [ ppdV (47)

Substituting the solution for p; from Equation 46 into Equation 47, we obtain:

E(t) = gk(e’“ ~1) (48)

For sufficiently large t, the term —1 becomes negligible compared to the dominant exponential
term e** (expressed in simple form; e*t — 1 = e**), allowing an asymptotic approximation provided

in Equation 49:
~ VL okt
E(t) = P (49)

This result establishes a key departure from conventional short-circuit models, which predict
finite dissipated energy. In contrast, the evolving resistance function within this framework ensures
continuous energy amplification, governed by the curvature of the energy manifold and the chaotic
perturbation term f#. The exponential growth signifies a continuous, unbounded accumulation of
energy over time, a phenomenon not accounted for in classical models of energy conservation.

Practical Remark 5. The approximation is only valid for sufficiently large t where e** > 1.1f ¢

is small, the —1 term cannot be ignored, and Equation 48 should be used instead of Equation 49.
3.5. Lagrangian Formulation of Energy Creation

In classical electrodynamics, the Lagrangian formulation is typically expressed in terms of
inductance and capacitance, in the form: (L = %Ll 2 % C Vz), where L and C represent the system’s

inductance and capacitance, respectively [60,61]. However, within the scope of the proposed model

in this paper, the absence of inductive and capacitive elements necessitates a fundamental re-
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examination of the Lagrangian approach, centering resistance as the primary governing parameter.
This transformation is particularly critical in capturing the non-trivial, time-dependent behavior of
resistance during a short circuit event. By redefining resistance as a dynamic quantity, evolving in
time with an exponential decay, a modified Lagrangian is constructed according to Equation 50.
1
L= ERshort(t)Iz =V (50)
In Equation 50, the time-dependent resistance Rgpo(t) follows the exponential form

Established in Equation 1. Therefore, substituting Equation 1 into the Lagrangian yields:

L ==Roe ™I~ VI (51)

The central aim of this formulation is to establish a mathematically rigorous bridge between
transient and steady-state behaviors in an electrical short circuit. Unlike conventional transient
analyses that rely on external reactance (e.g., inductance), this framework introduces a self-regulating
decay of resistance, ensuring that while resistance decreases significantly, it remains nonzero at any
finite time. This approach prevents the paradox of infinite current that arises in classical models of
idealized short circuits.

Time Evolution and Governing Equations. To analyze the system’s dynamics, the Euler-

Lagrange equation is applied:

O .

Computing the relevant derivatives; (Z_f = Roe ™I — V)’ and differentiating with respect to time
leads to:

2 (Roe ™1 = V) = —kRye ™1 + Roe™* & (53)

Setting Equation 53 equal to zero leads to:

—kRye I + Rye *t 4 = 0 54
0 0 dt

Solving Equation 54 yields the governing equation for current evolution: (% =kl ), which has
the solution:

I(t) = Iye** (55)

Here, I, is the initial current at t = 0. This matches the formulation derived in the Modified
Ohm's Law and further reinforces that the current exhibits exponential growth under decreasing
resistance.

Energy Considerations and Net Energy Evolution. The instantaneous energy dissipation in
the system is given by:

SE = [, (—kRoe ™1 —V)dt (56)

Substitution Equation 55 into Equation 56 transforms into:

SE = [, (—kRoe *tIyekt —V)dt = [, (=kRol, — V)dt (57)

Evaluating Equation 57 gives: (6E = (—kRyl, — V)t), which indicates that if kRyl, dominates,
there exists a net energy gain over time. This result is highly unconventional, as classical electrical
short circuit models assume a passive system where energy is purely dissipated. However, the

modified framework, incorporating time-dependent resistance, suggests that energy evolution
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follows a nonlinear trajectory that could lead to newly observed energy retention or generation

effects.

3.5.1. Reinterpretation in Terms of Energy Transformation

The conventional understanding of power dissipation in resistors, given by P = [*R, is re-
examined here. Substituting Rgpe.¢ (t):

P(t) = I*(t)Roe ™ = (I¢e*")Rye~** = IR e*" (58)

Unlike classical dissipation models where power diminishes over time, the exponential behavior
here suggests a counterintuitive trend-power increases exponentially as resistance decays. This
emergent property is a direct consequence of the dynamic resistance framework and provides a new
perspective on short circuit behavior, challenging existing conservation models.

Implications for Electrical Short Circuit Theory. Following the developed framework, the
following implications can be deduced.

. Pre-Short Circuit Behavior:- Before the short circuit occurs, the system is stable, and resistance
maintains a nominal value. Current and voltage follow conventional Ohm's law.

e  Short Circuit Transition (At):- Upon short circuit initiation, resistance decreases exponentially
rather than abruptly collapsing to zero. This mitigates the unrealistic assumption of infinite
current.

e  Post-Short Circuit Behavior:- As t — oo, resistance asymptotically approaches zero, yet due to
the exponential form, it never truly vanishes. Current continues to grow exponentially but
remains bounded within finite time.

e Initial and Boundary Conditions:- By establishing Rgpe:(0) = Ry, the formulation ensures a
smooth transition from pre-short circuit to transient and then to quasi-steady state behavior.

e  Variable Input Voltage and Current:- The formulation remains robust under fluctuating voltage,
as the underlying exponential dependency maintains a consistent transformation across input
conditions.

3.5.2. Transitioning to Non-Euclidean Energy Spaces-On Theoretical Consistency

While conventional Euclidean frameworks enforce energy preservation via linear summation,
chaotic dynamics necessitate abandoning rigid geometric arithmetic in favor of multiplicative,
nonlinear transformations. This shift arises from the inherent limitations of the recently explored
Euclidean models ([32]) in addressing multi-particle interactions, where chaotic magnitudes induce
energy redefinition rather than conservation. The transition to a Non-Euclidean Energy Space
resolves this incompatibility, providing an abstract foundation to formalize energy evolution in
chaotic regimes. Here, energy magnitudes transcend static geometric constraints, evolving through
dynamic interactions that align with the intrinsic complexity of real-world systems. Such systems
require frameworks where energy is not merely conserved but transformed, reflecting the
relationship between order and chaos observed in experimental validations. This conceptual
evolution bridges theoretical consistency with empirical observations, enabling energy analysis
beyond axiomatic conservation principles.

Formulation of Energy Transformation. Let E, denote the initial energy in a system prior to a
chaotic event, such as an electrical short circuit. Instead of assuming a static energy conservation law,

energy dynamics are redefined as a function of time-dependent resistance variations as follows:
Ec = f(Eo, Rsnore (1)) (59)
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In Equation 59, f is a nonlinear transformation that governs the evolution of energy based on
the resistance fluctuations in the system. This function accounts for energy redistribution due to
chaotic magnitudes introduced by time-dependent resistance Rgp,,¢(t), as described in the Modified
Ohm’s Law framework. A fundamental consequence of this transition is the exponential
amplification of energy magnitudes within the chaotic domain. To establish this rigorously, consider
a multiplicative energy transformation expressed as:

E, = Ese?* (60)

Where:

e E_ is the emergent energy magnitude under chaotic conditions,

e E, isthe initial energy state before the onset of the chaotic transformation,

e v isa chaotic scaling factor, which governs the rate of energy augmentation over time, and
et represents the progression of the chaotic interaction.

This exponential transformation arises naturally from the governing resistance dynamics in
short circuits. As previously formulated in Equation 1, the time-dependent resistance follows:

(Rehort (t) = Roe™*t). Substituting Equation 1 into the voltage-current relation, the current behaves as:
(I ® = RL e’“), which inherently implies that the power dissipation, conventionally given by P = VI,
0

exhibits an exponential transformation:

v v?
—_ ekt g
Ro Ro

PO =V- ekt (61)

Since power is the time rate of energy transfer, integrating Equation 61 over time yields:

E. = [P()dt=""] e dt (62)
0
=L ekt 4 c (63)
€ Rok

Again, C is the integration constant that depends on the initial conditions. Given an initial
energy Ej, choosing C = E, allows for consistency with the exponential transformation postulated
in Equation 60, where y = k under ideal conditions but may be generalized to incorporate additional
nonlinear effects. To ensure consistency with the multiplicative energy transformation in Equation
60, the constant C is chosen such that at t = 0, the system retains its initial energy: (E.(0) = Ej).

2
Substituting t = 0 into Equation 63 leads to: (Eo = :T + C). Then solving for C we obtain:
0

C=E -~ (64)

kRo
2

For systems where the initial energy E, dominates the transient term (:T)’ the integration
0

2
constant simplifies to C = E,. Substituting C =~ E, into Equation 63 results to: (EC = :Tekt + EO).
0

Under ideal conditions (y = k), this aligns with Equation 60 if (g « EO), ensuring the exponential
0

term dominates. This reflects systems where chaotic energy generation supersedes initial stored
energy. The chaotic scaling factor y is generalized to incorporate nonlinear dynamics beyond the

idealized exponential resistance decay. Let y = k + §, where & captures deviations due to:
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1. Nonlinear Resistance Decay. Rgp,:(t) = Ry.e (1 + pt?), where B quantifies higher-

order resistance fluctuations. This modifies y to ¥ = k + §, introducing time-dependent growth.

2
2. Anomalous Power Dissipation. Redefine P(t) = ‘;— e*(1 + at), where a encodes nonlinear
0

2
current-resistance coupling. Integrating yields E, = Z— ekt (1 + %) + C, implying (1 + %)
0

3. Energy Feedback Mechanisms. Self-sustaining chaotic interactions amplify y through
recursive energy injection: y = k(1 + ee”"), where €, n govern feedback strength.

The chaotic scaling factor y plays a crucial role in linking resistance decay to energy growth,
with y =k representing the ideal case where resistance decays purely exponentially, directly
driving energy amplification. In a generalized form, y incorporates nonlinear effects such as material
fatigue, quantum tunneling, and higher-order resistance fluctuations, modifying its evolution
beyond simple exponential decay. So far, the established framework reinterprets energy dynamics
by demonstrating how a time-dependent resistance model, evolving exponentially during an
electrical short circuit, enables energy magnitudes to grow rather than dissipate. Unlike classical
formulations that assume pure energy loss, this model reveals an intrinsic resistance-driven
transformation mechanism that accumulates excess quantities, such as electrical short circuit current,
suggesting the potential for harnessing these emergent properties in practical systems. The
mathematical foundation integrates ordered energy evolution with chaotic properties, aligning with
a earlier geometric proof ([32]) that challenge energy conservation and extending into a non-
Euclidean energy framework. This transition establishes a structured basis for redefining energy
transformation beyond conventional additive principles, leading to a broader understanding of
energy amplification through chaotic interactions within resistive decay. Subsequent sections
formalize this notion by demonstrating how these interactions facilitate energy non-conservation,

providing empirical pathways to challenge classical conservation laws.

3.6. Geometric Foundations of Chaotic Dynamics in Ordered Systems

Chaotic magnitudes -indiscernible physical quantities arising in anomalous processes
(Definition 2) -appear uniquely in resistive systems through the interaction of ordered and chaotic
currents. The geometric framework for single-particle dynamics establishes a foundation where

ordered velocity v, and chaotic velocity v, contribute distinct kinetic energy terms, <K Eéo) =
%m(vg)) and (K E,Sf) = %m(vf)). Extending this formalism to multi-particle systems introduces a

kinetic energy difference, (Ek = %m(vc2 —voz)), (derived from “Definition 10” in [32]). This

expression quantifies energy non-conservation, marking the transition from deterministic to chaotic
regimes. In resistive systems, this duality maps to orthogonal current components: the ordered

current (IO = lec) and the time-dependent chaotic current (Ic(t) = Rl(ekt - 1))7) (Definition 1).
0 0

The geometric relationship between these currents, expressed as (12 —12), directly encodes the non-
conservative power surplus AP(t) (Theorem 1). Critically, their orthogonality in a Euclidean plane
mirrors relativistic energy partitioning E, = (y — 1)mc?, where chaotic kinetic energy dominates
as v, approaches relativistic limits [32]. This analogy highlights how chaotic dynamics disrupt
classical energy symmetry, much like relativistic effects alter inertial frames. Generalizing these
results requires expanding the single-particle model into a many-body framework as earlier
established. The divergence v.2 — v,?, initially defined for individual particles, scales collectively in
multi-particle systems, necessitating non-Euclidean energy manifolds to accommodate multiplicative
chaotic interactions. Subsequent sections translate the geometric proof of energy non-conservation
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(Proposition 2, [32]) into this expanded regime, demonstrating how collective velocity divergences
enable measurable energy amplification. This framework bridges deterministic ordered dynamics
and stochastic chaos, redefining energy conservation as a conditional symmetry dependent on
system geometry and interaction topology. Grounding chaotic magnitudes in both kinetic energy
disparities and resistive current interactions establishes a rigorous pathway to harness energy
surpluses, transforming theoretical anomalies into engineering applications.

3.6.1. Geometric Representation of Ordered and Chaotic Currents

Definition 1 (Ordered and Chaotic Currents). In a purely resistive electrical system, the
distinction between ordered and chaotic currents can be established as follows:
e  Ordered Current (I,):- A steady-state current governed by Standard Ohm’s Law under nominal
resistance (R,), represented as a vector (10 = ;}—Ofc) in a Euclidean plane, where (%) denotes the
direction of current flow.

e  Chaotic Current (I (t)):- A time-dependent current emerging from a resistance decay
framework, where the instantaneous resistance follows Equation 1. The chaotic current is

represented as a vector orthogonal to (I,): (Ic(t) = Rlo(e’“ - 1)37), where (J) signifies the

direction of chaotic current growth due to dynamic resistance changes.

Geometric Construction. To validate Definition 1, consider a geometric structure formulated
from two distinct base points, 0 and U, interpreted within an abstract framework and visually
represented in Figure 3.

First, let O denote the origin, and U a fixed point along the unit vector %, positioned at a
distance (RL) -the magnitude of the ordered current I,. This establishes 0oU = I,%, representing
0

steady-state conduction under nominal resistance R,. As resistance decays exponentially according
to Equation 1, the system enters a non-equilibrium regime. Here, we construct a circle C; with
radius OU and center 0, symbolizing conserved geometric relationships despite temporal resistance

variations. The chaotic current I.(t) emerges as a rotational perturbation of I,, where the

1e® _

Io

angle 6(t) satisfies tanf(t) = e*t — 1. This rotation reflects the dynamic imbalance between

ordered and chaotic components, with 6(t) growing exponentially as R(t) diminishes. The resultant
current I(t) =1, +1.(t) forms the hypotenuse of a right triangle, where I, and I.(t) serve as
orthogonal legs. Critically, the hypotenuse’s length | I(t) |= /12 + 12(t) quantifies the total current,

while the triangle’s area (%Iolc(t)) mirrors the non-conservative power surplus AP(t). This

geometric-physical duality anchors the framework, demonstrating how resistance-modulated

rotation in C; directly drives energy non-conservation.
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Figure 3. A geometric transition between ordered and chaotic currents, revealing a structured deviation from

classical conservation principles.

The validation results in Figure 3 illustrates the geometric transition between ordered and
chaotic currents, revealing a structured deviation from classical conservation principles. In the left
hand side panel of the results in Figure 3, the ordered current I,, governed by Ohm’s Law under a
nominal resistance R, is represented as a fixed vector along the x-axis. In contrast, the chaotic current
1.(t), arising from an exponential resistance decay, introduces an orthogonal perturbation along the
y-axis, dynamically shifting the system’s energy balance. The resultant current I(t) forms the
hypotenuse of a right triangle, encapsulating the interplay between steady and time-dependent
components. The construction of circular trajectories highlights the fundamental transformation
occurring within the system. The initial reference circle, C;, defined by radius I, represents the
equilibrium state, where energy remains conserved in a traditional sense. However, as resistance
decays over time, the chaotic current component grows exponentially, resulting in the formation of
a larger circle, C,, centered at the origin with a radius equal to I(t). This expansion signifies a

deviation from classical conservation, suggesting that energy is being redistributed rather than

dissipated. The inclination angle 6(t), governed by (tan@(t) = I”Iﬁ = ekt — 1) , dictates the

progressive shift of the current trajectory, emphasizing the increasing dominance of chaotic
interactions. The right hand side panel of the results in Figure 3 confirms this energy deviation
through the evolution of power difference AP(t) and non-conservative energy Ey(t). The function
AP(t) exhibits an increasing trend, validating that energy is dynamically influenced by the chaotic
perturbation rather than solely being dissipated. The behavior of E,.(t) reveals an initially
fluctuating energy state that eventually transitions into a surplus, reinforcing the claim that the

system is not merely losing energy but redistributing it in a manner inconsistent with conventional
conservation laws. Notably, for (t > IHTZ) (Theorem 2), the energy surplus stabilizes, indicating a

threshold beyond which chaotic energy interactions become a dominant factor in the system’s
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evolution. The results establish a geometric basis for reinterpreting conservation principles in the
presence of chaotic interactions. The circular expansion and vector realignment suggest that chaotic
perturbations introduce a measurable correction to traditional energy balance equations. Unlike
classical dissipation, where energy loss is inevitable, the observed behavior implies that a portion of
the energy remains dynamically ensgaged within the system, challenging the assumption that all
non-equilibrium interactions must result in irreversible loss. The framework provided here
demonstrates that energy conservation must be reconsidered in light of geometric transitions, where

chaotic deviations lead to structured, quantifiable modifications rather than unbounded energy loss.

3.6.2. Power Difference as Geometric Energy Violation

Theorem 1 (Non-Conservative Power). The power difference AP(t) between chaotic and
ordered currents is proportional to the area of the rectangle defined by their geometric difference
according to Equation 65.

AP(t) = R(OUE (L) = I5) (65)

Proof. To establish Theorem 1, the proof begins by defining the power expressions for both
ordered and chaotic current states, as shown in Equation 66 and Equation 67. The difference between
these power terms is then derived algebraically in Equation 68, revealing how the geometric disparity

between the two currents influences the power variation.

1. Ordered Power:- P, = I2R, = Z—z. (66)
2
2. Chaotic Power:- P.(t) = I2(t)R(t) = (RL) (e*t — 1)2Rye 7k, (67)
0
3. Power Difference:- AP(t) = P.(t) — P, = 1;—2 [(e*t — 1)2e*t — 1] (68)
0

Simplify Equation 68 using algebraic expression:

2 2
AP(t) =— (e =2+ e —1) = (e  + e -3) (69
0 0
For kt » 1, e™* = 0, yielding:
2
AP(t) = Z—e"t (Demonstrating exponential growth). (70)
0

3.6.3. Geometric Energy Evolution

The temporal evolution of non-conservative energy, E,.(t), is derived by integrating the power
surplus AP(t) over time, reflecting cumulative energy deviations from classical equilibrium. This

yields:

t V2 3v2
Enc(t) = [j AP(D)dr = ——(eM —1) -t (71)
0 0
2
Where the first term, (:T e’“), captures exponential energy growth driven by resistance decay,
0

2
while the second term, (— % t), represents linear dissipation inherent to the system. For kt > 1, the
0

exponential term dominates, signifying unbounded energy generation that starkly violates
conservation principles. This divergence is geometrically interpreted through Figure 4, which

illustrates how the curvature of the energy manifold -induced by chaotic resistance dynamics -
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amplifies the non-conservative component. The interaction between exponential growth and linear
dissipation highlights a phase transition: as R(t) decays, the system shifts from dissipative
dominance to chaotic energy accumulation. This geometric-energy duality not only validates the
framework’s predictive power but also highlights its utility in designing systems where controlled
resistance modulation can harness exponential energy growth for applications such as transient

power amplification or fault-resilient circuits.

Vector Representation at t =2 s

30
—_—,
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Figure 4. Geometric representation of power difference, emphasizing the role of chaotic current growth in energy

accumulation.

Figure 4 illustrates the geometric representation of power difference, emphasizing the role of
chaotic current growth in energy accumulation. The earlier established power difference, AP(t), is
defined by the area of a dynamically expanding rectangle with sides given by I.(t) + 1, and I.(t) —
I,. This visualization translates the algebraic formulation into a geometric framework, demonstrating
that AP(t) is proportional to IZ(t) —I2. The exponential term e** dictates the expansion rate,
reinforcing the notion that energy surplus emerges from the disparity between ordered and chaotic
currents. When kt > 1, the chaotic current dominates, and the power difference exhibits unbounded
growth, aligning with the core argument that geometric asymmetry leads to energy divergence.

Theorem 2 (Symmetry Breaking). The system violates energy conservation when the geometric
power difference AP(t) > 0,1i.e., I.(t) > I,.

Proof. Consider the following deductions:

1. Threshold Condition:- Solve I.(t) = I,: Rl(e’“ -1 = RL =t= lnTZ
0 0
2. Post-Threshold:- For t> lnTZ,AP t)>0 , violating conservation.

(72)
The violation of energy conservation is established through the exponential divergence in power

accumulation, driven by the geometric asymmetry between chaotic and ordered currents. Theorem
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In 2

2 asserts that once the chaotic current surpasses the ordered current at (t = T)’ the power

difference AP(t) becomes strictly positive, leading to an unbounded energy surplus. This surplus is
quantified by integrating AP(t), yielding E,.(t), which exhibits exponential growth for (kt » 1).
The geometric interpretation, as shown in Figure 4, reinforces this conclusion by illustrating how the
dynamically expanding rectangle encapsulates the increasing energy deviation. Unlike conventional
dissipative systems, where energy dissipates or remains conserved, the presence of chaotic
magnitudes introduces a non-equilibrium mechanism that drives sustained energy accumulation.
This asymmetry fundamentally disrupts the classical conservation framework, demonstrating that
under specific chaotic transformations, energy can emerge beyond the constraints of traditional

physical laws.

3.7. Unified Geometric-Electrical Energy Formulation

This section synthesizes geometric and electrical frameworks to establish energy non-
conservation through the interaction of ordered and chaotic dynamics. Building on the geometric
proof of chaotic magnitudes, the section formalizes the relationship between velocity fluctuations
and measurable currents, derives a kinetic energy difference that drives power surplus, and
demonstrates how resistance decay irreversibly amplifies energy accumulation. The unified model
bridges microscopic charge dynamics with macroscopic energy evolution, providing a foundation

for experimental validation.

3.7.1. Relating Chaotic Velocities to Currents

Proceeding from the geometric characterization of ordered and chaotic currents, we associate
charge carrier velocities with measurable currents across distinct dynamical regimes.

Definition 2 (Velocity-Current Analogy). In a conductor of cross-sectional area 4 and charge
density n:
e  Ordered Velocity (v,):- Proportional to steady-state current I,:

v,=al, I, = Yla=— (73)

- E " neA
where a is the proportionality constant with units.

e  Chaotic Velocity (v.(t)):- Proportional to time-dependent current I.(t):

ve(6) = alo(0), 1o() = - (74)

Kinetic Energy Difference. The geometric subtraction of velocity magnitudes generates a

kinetic energy surplus:
Ey = >m@wl(t) — v3) (75)
Substituting v.(t) and v, from Equation 73 and Equation 74 respectively:
B = 3ma®(2(t) ~ I3) (76)

Theorem 3 (Resistance-Dependent Power Surplus). The power difference AP(t) is

proportional to IZ(t) — IZ expressible according to Equation 77:

AP(t) = R(£)I2(t) — Rol2 = Z—z(ekt ~1) (77)
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Proof. To prove Theorem 3, the following framework is employed:
. V)2 V2
1. Chaotic Power:- P.(t) = I2(t)R(t) = (R—) e?kt - Rye ™kt = L gk, (78)
0 0
2. Ordered Power:- P, = IZR, = Z—z. (79)

0
2

3. Power Difference:- AP(t) = P.(t) — P, = I;
0

(e —1)(80)
Energy Accumulation. The total surplus energy E,.(t), arising from the imbalance between
chaotic current growth and resistive dissipation, is obtained by integrating the net power

differential AP(t):
2 2
Enc(t) = [, AP(t)dT = k"—%(e“ -1) - ;—Ot. (81)

It then follows that:

2
e Term 1(:7 e’“):— Represents exponential energy surplus driven by chaotic currents. This term
0

originates from the time-dependent resistance decay model (R(t) = Rye™**), which amplifies
the chaotic current I.(t) = Rlekt. The exponential growth reflects positive feedback between
0

resistance reduction and current surge.

2
e Term 2(—Z—t) :- Represents linear energy dissipation due to baseline resistance R,. While
0

dissipative losses accumulate linearly, they become negligible relative to the exponential surplus
for (kt > 1).
Theorem 4 (Dominance of Chaotic Current). For all t > 0, the chaotic current I.(t) exceeds the

baseline current I,, guaranteeing unconditional energy surplus:

D = ekt = 12(t) — 12 = 12(e?* = 1) > 0 (82)

k

Proof. The resistance decay; R(t) = Rye ** induces exponential growth in I.(t), while I, = RL
0

Ic(t)

()

remains constant. Squaring the ratio = ekt yields e*!, ensuring I2(t) —I2 > 0 forall t > 0.

3.7.2. Unified Energy Framework

Kinetic-Energy-to-Power Coupling. The net power differential AP(t) couples to the kinetic
energy Ej via:

2 dEg
ma? dt

AP(t) =

(83)
Where «a is a proportionality constant linking current to velocity (I, « v.), (I, x v,).

Proof. Differentiate the kinetic energy expression Ej = %maz(lc2 (t) — 12) (Equation 76):

dEy

dl K
= imaf2 - 21,() % = ma?l,(t) - (V— ’“) (84)

e
dt Ro

Substitute AP(t) from Equation 80 and simplifying we obtain:

2 dEg _ 2VK jpt _
ma? dt Ro

%Ap(t) (85)

Key Insight. The geometric subtraction IZ(t) — IZ directly governs energy surplus. Resistance

decay R(t) = Rye ™ ensures I.(t) grows exponentially, ensuring E,.(t)>0 for all ¢t>0.
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Substitute a = ’miR (Appendix B demonstrates the dimensional consistency for a with its role in
0

the kinetic energy equation, Equation 86) into Equation 76 to express Ej in terms of currents leads
to:
1 2 1
B = 3m () (2(0) = I3) = - (2(2) = 1) (Joules)(86)
Figure 5 further elucidates the mechanism by which energy surplus accumulates over time. The
parabolic curve, defined by IZ(t) — IZ, establishes a direct link between geometric subtraction and

energy accumulation. The energy function E,.(t), governed by the integral of AP(t), follows an

2
exponential trajectory modulated by a linear dissipation term. While the linear component — (%) t
0

2
accounts for resistive losses, it becomes negligible for large t, allowing the exponential term :T ekt
0

to dominate. This transition confirms that chaotic current growth, fueled by resistance decay,
perpetuates energy accumulation beyond conventional conservation constraints. The framework
thus establishes a geometric violation of energy conservation, whereby asymmetry in current

magnitudes drives an irreversible increase in system energy.

Power & Energy Evolution
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Figure 5. Mechanism of energy surplus accumulation over time.

3.8. Chaotic Magnitudes as Microscopic Velocity Fluctuations

Building on the previously introduced geometric framework, we redefine chaotic magnitudes
as dynamic contributors to charge carrier kinetics under decaying resistance. Linking these
fluctuations to measurable quantities -current modulation, kinetic energy surplus, and power
amplification -demonstrates how microscopic chaos propagates to macroscopic scales. This analysis
culminates in a unified geometric synthesis that validates the intrinsic connection between resistance

decay, velocity amplification, and non-equilibrium energy dynamics.

3.8.1. Redefining Chaotic Magnitudes
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Building on the time-dependent resistance model from Section 3.7, we now establish how
microscopic velocity fluctuations manifest as measurable current variations. The macroscopic
current [(t) serves as a direct probe of the underlying chaotic carrier dynamics. We express it as:

I(t) = neA(v, + v.(t)) (87)

Where in practice we may have:

e n=285x%10%® m™3 : Charge carrier density (copper).

e e=16x107°C : Electron charge.

e A: Conductor cross-sectional area.

* v, =-% Ordered drift velocity. (88)

Here, (v.(t)) represents the time-dependent chaotic velocity fluctuations, which become
significant under resistance decay. This decomposition explicitly separates equilibrium (v,) and

non-equilibrium (v,(t)) contributions to carrier motion.

3.8.2. Resistance Modulation of Chaotic Fluctuations

The exponential resistance decay derived in Equation 4 directly amplifies v, (t), as shown below.
Substituting the time-dependent current I(t) from Equation 87 into the decaying resistance

framework v = I(t)R,e** (Equation 87) yields:

Rle’“ = neA(v, + v.(t)) (89)

0

In _ V
neA neARg

Solving for v.(t) using v, = (Definition 2) gives:

vc(t) = Vo (ekt - 1) (QED) (90)
This result demonstrates that resistance decay exponentially amplifies chaotic velocity,

transforming microscopic fluctuations into macroscopic effects.

3.8.3. Kinetic Energy Difference

The amplified v,(t) generates a kinetic energy surplus, violating equilibrium constraints. The

kinetic energy difference between chaotic and ordered states is:
AE (1) = 3menAL(v (1) = v3) o1

where m, = 9.1 x 1073! kg (electron mass) and ¢ (conductor length).

Substitute v.(t) from Equation 90 into Equation 91:

AE(t) = ~m nALE () — vd) (92)
Proof.
AE(t) = %mrnA{’[vg(e’“ -1)2 -9 = imenA{’vg(ez’“ — 2ekt) (93)

The discrepancy in Equation 93 suggests a potential redefinition of AE, as total chaotic energy:
AE (t) = %menA{’vCZ(t) = %menA{’vg(ez’“ —2eft +1) (94)

This redefinition aligns with the established non-equilibrium energy storage mechanism

intrinsic to decaying resistance systems.

3.8.4. Macroscopic Power Surplus
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The time derivative of AE(t) quantifies power surplus from chaotic dynamics. Differentiating

Equation 94:

AP(t) = £ AE, () = m nAbv3ke? (95)

Proof. Differentiating Equation 92 gives:

AP(t) = %GmenAeug (e2kt — 1)) — m,nAev2ke?*t (QED) (96)

This exponential growth in power surplus reflects the irreversible energy injection driven by
resistance decay.

3.8.5. A Geometric Synthesis

Theorem 5 synthesizes the relationship between chaotic velocity, current, and energy.

Theorem 5 (Resistance-Induced Amplification). The chaotic-to-ordered velocity ratio grows

exponentially:
B0 _ gt 97)

Proof. Direct from Equation 80.

ve(®) _ vo(et-1) = ekt — 1 (QED) (98)

Vo Vo
Current-Chaotic Velocity Coupling. Proceeding from Equation 55 and Equation 80 the current-
chaotic velocity coupling can be established as follows:
Proof.
1(t) = neA(v, + v,(e** — 1)) = neAv,e** = I,e** (QED) (99)
Energy Surplus via Current. Substituting Equation 99 into Equation 77 leads to:
Proof.

AP(£) = I2(6)Rapore(8) = 13Ro = (1 €2*) Roe ™ — = = L (ek* — 1) (QED) (100)

2
RZ Ry Ro

Intrinsic Energy Amplification from Chaotic Velocity. The nonlinear coupling between
velocity fluctuations and energy generation yields:

v2(t) —v2 = vi(e?rt —1) (100PI)

Equation 100P1 confirms that the chaotic component of the velocity -though emerging from
microscale fluctuations -introduces a persistent macroscopic energy surplus. The positivity of
Equation 100P1 across all ¢t > 0 reveals a geometric and temporal amplification intrinsic to the

resistance-decaying system. Figure 6 confirms the presented geometric transition.
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Figure 6. Geometric transition validation through the evolution of chaotic magnitudes in relation to ordered

current, resistance decay, and energy surplus.

The results presented in Figure 6 validate the geometric transition by illustrating the evolution
of chaotic magnitudes in relation to ordered current, resistance decay, and energy surplus. The
relationship between these quantities is examined across four distinct panels, each providing a key
aspect of the overall framework. The first panel (Figure 6(a)) presents the temporal evolution of
ordered and chaotic currents. The ordered current remains constant throughout, while the chaotic
current exhibits exponential growth, reinforcing Equation 99. This growth follows the expected
trajectory dictated by resistance modulation, wherein the decaying resistance provided in Equation
1 leads to an amplified chaotic component in the current. The divergence between the two curves
substantiates the claim that I(t) = a.e** (as provided in Equation 4), demonstrating that the chaotic
component cannot be treated as a perturbation but as an intrinsic property of the evolving system.
The second panel (Figure 6(b)) examines the geometric difference between chaotic and ordered
current magnitudes. The quadratic relationship, 1Z(t) — I3, mirrors the energy surplus expression in
Equation 94. The sustained positive deviation confirms that chaotic fluctuations induce a net increase
in kinetic energy rather than redistributing it within equilibrium constraints. This behavior directly
supports the assertion that resistance decay drives an unconditional energy surplus, as expressed in
Equation (100PI). The panel’s curvature further aligns with the exponential-to-quadratic transition
seen in chaotic energy amplification. The third panel (Figure 6(c)) contrasts power difference and
energy surplus. The power difference, following Equation 96, rises exponentially, consistent with the
time-dependent amplification of chaotic fluctuations. Meanwhile, the energy surplus exhibits a
distinct quadratic growth pattern, reinforcing the derivation in Equation 94. The contrast between
the two trends highlights the dual nature of chaotic energy: while power surplus follows an
instantaneous exponential dependence, the cumulative energy storage manifests as a parabolic
escalation. This distinction is crucial in establishing that chaotic energy growth is not merely a

transient effect but an accumulating phenomenon shaping the system’s macroscopic behavior. The
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final panel (Figure 6(d)) focuses on chaotic kinetic energy, confirming the quadratic dependency
predicted in Equation 94. The energy profile follows the expected (e** — 1) trend, corroborating the
link between resistance decay and energy amplification. The systematic increase without saturation
suggests that the system lacks an intrinsic mechanism to dissipate chaotic energy back into
equilibrium, reinforcing the violation of conventional conservation constraints. The sustained
increase validates the interpretation that chaotic velocity fluctuations introduce a persistent surplus,
observable at macroscopic scales. The collective insights from Figure 6 affirm the proposed
framework, demonstrating that chaotic velocity fluctuations, though microscopically indiscernible,
manifest macroscopically through current amplification and energy surplus. The results confirm that
resistance modulation serves as the geometric bridge between velocity fluctuations and measurable

macroscopic quantities, substantiating the derived equations and the underlying theoretical claims.

3.8.6. Physical Insights and Theoretical Implications

Physical Insights. It follows:

1. The exponential growth factor e**

in v.(t) directly drives the quadratic amplification of
kinetic energy (AEj(t)), reflecting the nonlinear coupling between chaotic velocity and energy
storage.

2. Resistance modulation provided in Equation 1 enforces a persistent energy surplus
(W&(t) — vZ > 0) by destabilizing equilibrium, thereby violating conventional energy conservation.

3. Microscopic chaotic velocity fluctuations (v.) , though inherently stochastic and
undetectable at atomic scales, manifest macroscopically through measurable current amplification
(I(t)) and energy surplus (AE.(t)).

Theoretical Implications. The unconditional positivity (Equation 100PI) signifies an intrinsic
energy generation mechanism in decaying-resistance systems. This aligns with the geometric
framework of non-Euclidean curvature ([32]), where parabolic energy growth (Figure 6) emerges as
a signature of spacetime-dependent conductivity. The results challenge classical equilibrium
assumptions, suggesting that resistance decay geometrically encodes energy transfer from

microscopic chaos to macroscopic observables.

3.9. Non-Euclidean Energy Manifold from Chaotic Magnitudes

This section establishes a uncommon geometric foundation for energy non-conservation by
formalizing chaotic velocity fluctuations as curvature in a non-Euclidean energy manifold. Building
on the kinetic energy surplus derived in Sections 3.7-3.8, it demonstrates how time-dependent
chaotic magnitudes deform the system’s geometric structure, linking microscopic velocity differences
to macroscopic curvature. Defining a metric tensor modulated by resistance decay and deriving
geodesic equations for energy evolution reveal that chaotic dynamics induce exponential curvature
growth, irreversibly amplifying energy surplus. This geometric synthesis bridges microscopic chaos,
spacetime-dependent conductivity, and experimental observables, offering a novel perspective on

energy non-conservation in non-equilibrium systems.
3.9.1. Curvature Induction by Chaotic Velocities

Proceeding from the kinetic energy surplus AE(t) = %m(vc2 (t) — v2) (established in section

3.8.3), we now demonstrate how chaotic velocity differences (vZ —vZ) induce curvature in the
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energy manifold. The time-dependent resistance decay (R(t) = Ry.e **) dynamically couples
ordered and chaotic velocities, deforming the system’s geometry. To formalize this, we define a

Lorentzian metric tensor (g,,) encoding energy fluctuations:

2 _ 2
Guv = (1 ’ ﬁ(l(])c ") 1- 3(1?3 . vg))' B=33 (101)
Here, B couples chaotic velocity differences to manifold curvature. The Christoffel symbols T},
become:
¢ _  Bkekt . Bkekt

(102)

XX o(14Bv2)’ T T 2(1-pv2)
Following Equation 102, the curvature components [y, grow exponentially with time, reflecting
how resistance decay amplifies chaotic velocities geometrically. The metric anisotropy -manifested
in the unequal diagonal terms -arises from the asymmetry between growing chaotic currents
(ve(t) x e**) and static ordered velocities (v,). This deformation represents a geometric memory
effect: once chaotic fluctuations exceed ordered motion (v, > v,), the manifold curvature becomes

self-sustaining, driving irreversible energy accumulation.

3.9.2. Geodesic Deviation

The curvature induced by chaotic velocities governs energy surplus through geodesic deviation.
Let AE,(t) represent the separation between chaotic and ordered energy trajectories. The deviation

equation:

D2AEy
dt?

+ RatctxAEk =0, Ratctx = atragx (103)

links curvature R%,, to energy dynamics. Substituting Tf, from Equation (102) and solving

yields:

t
AE,, o eNFot o gkt (104)

recovering the exponential surplus derived in Equation (96).

Physical Mechanism. The geodesic deviation formalizes how curvature converts chaotic
velocity differences into energy growth. Resistance decay factor (k) acts as both a curvature source
and a growth rate:

1. Curvature Generation. R.,, x e** amplifies spacetime deformation, mirroring the feedback
between current surge and resistance reduction.

2. Energy-Temporal Coupling. The exponential factor et in AE,(t) reflects the intrinsic
timescale of the energy manifold’s deformation, aligning with the time-dependent power
surplus AP(t) o« ekt

Steady-State Limitation. In steady-state systems (k = 0), curvature R%,, vanishes, reducing

2
D“AEy
dt?

Equation (103) to = 0. This restores energy conservation (AE;, = const), emphasizing that

time-dependent resistance decay is essential for curvature-driven energy surplus. Figure 7 illustrates

the interdependence of curvature R, (left axis) and energy surplus AE; (right axis) over time.
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Curvature-Energy Coupling in Chaotic Systems x 108
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Figure 7. Curvature-energy relationship in chaotic systems, illustrating the exponential growth of curvature

RL:, (left axis) and energy surplus AE, (right axis) over time.

Figure 7 presents a detailed visualization of the curvature-energy relationship in chaotic
systems, capturing the geometric effects induced by chaotic velocities. The results highlight the direct
interaction between curvature formation and the energy surplus AE,, which evolves exponentially
as a function of time. The left axis of Figure 7 tracks the curvature component R, revealing a rapid
exponential growth that signifies increasing geometric deformation within the energy manifold. This
behavior is consistent with the established geodesic deviation equation, where the curvature tensor
component R%., isexplicitly linked to the energy surplus through resistance decay. The exponential
dependence of curvature on time confirms that chaotic dynamics generate sustained geometric
deformations, reinforcing the argument that resistance decay acts as a curvature-inducing parameter.
The right axis of Figure 7 depicts the evolution of the energy surplus AE), which follows a similar
exponential trajectory. This result is fundamental in demonstrating that chaotic magnitudes can drive
sustained energy accumulation, even in the absence of an external source. The geometric transition
is validated through the observed energy surplus growth, aligning with Equation 104, which predicts
an exponential amplification of AEj. The fact that both the curvature and the energy surplus follow
identical exponential trends provides strong evidence that the presence of chaotic velocities not only
alters the local energy distribution but also establishes a persistent deviation from classical
conservation laws. The coupling parameter f, which regulates the strength of curvature induction,
ensures that even small chaotic velocity differences induce significant geometric effects over time.
This observation emphasizes the critical role of £ in shaping the energy manifold, as its dependence
on R, and V indicates a direct link between the initial electrical conditions and the emergence of
chaotic effects. Since curvature growth is tied to resistance decay k, the framework suggests that
rapid resistance reduction amplifies both curvature and energy deviation, reinforcing the premise
that energy conservation does not hold under chaotic conditions. A key implication of these results
is that energy surplus is inherently tied to the geometric structure of the system. The exponential

growth of AE) implies that chaotic velocities act as catalysts for energy deviation, where the rate of
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curvature amplification dictates the extent of energy accumulation. This contradicts classical
formulations that necessitate strict energy conservation, instead favoring a dynamic perspective
where energy deviations are intrinsic to systems exhibiting chaotic magnitudes. The validation
provided in Figure 7 establishes that curvature emergence is not merely a mathematical artifact but

a physical phenomenon driven by resistance decay and chaotic velocity interactions.

3.10. Hamiltonian-Lagrangian Synthesis

This section integrates the geometric and dynamical frameworks developed earlier into a unified
Hamiltonian-Lagrangian formalism, explicitly demonstrating how time-dependent resistance and
chaotic velocity fluctuations violate energy conservation. The formulation builds on the non-
Euclidean energy manifold (Section 3.9) and the kinetic energy surplus from chaotic currents
(Sections 3.7-3.8) to construct a time-dependent Lagrangian that quantifies symmetry breaking. A
Hamiltonian flow is then formulated, showing exponential divergence under resistance decay.
Redefining energy dynamics through geometric-analytical mechanics allows the analysis to bridge
microscopic chaos, macroscopic observables, and the irreversible growth of energy surplus. The
results conclusively demonstrate that resistance-modulated systems escape classical thermodynamic

constraints, offering a mechanism for energy non-conservation.
3.10.1. Geometric Lagrangian Formulation

Building on the kinetic energy surplus AEy(t) = %m(vc2 (t) — v2) derived in Section 3.8.3, we

construct a Lagrangian £ that unifies ordered and chaotic velocity contributions under time-

dependent resistance. Here, the Lagrangian incorporates two components:

e  Kinetic Energy Difference. Reflecting the geometric subtraction (vZ — v2), which quantifies the
non-conservative energy surplus.

. . x2 . . C

e Time-Dependent Potential. (V(x, t) = T(t))’ modeling resistive dissipation modulated by

exponential decay (R(t) = Ry.e*b).

The full Lagrangian can then be expressed as follows:

2

L= %m(vc2 —v)=-V(), V(x) = %(t), which leads to:
x2
2R(t)
Chaotic-Ordered Kinetic Contrast ~ Resistive-Decay Potential

L= ~me - v2) - (105)

Substituting v,(t) = v,(e** — 1) from Equation 90 into Equation 105 yields:
L= mu2(ekt — 1) — 2 gkt (106)
2 0 2R,

The time-dependent potential V(x,t) « e** directly couples chaotic velocity amplification to
resistance decay, establishing a feedback loop where falling resistance amplifies chaotic motion,
which in turn accelerates energy surplus.

Symmetry Breaking. The explicit time dependence of R(t) in L breaks time-translation
symmetry, violating Noether’s theorem for energy conservation. Differentiating £ with respect to

time:

2
2 = mkve?*t — ’Z%ekf #0 (107)

This asymmetry induces a non-conserved Hamiltonian H:
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A _ L o _kekt

— = 5, X ke (108)

Where the exponential factor e** ensures persistent energy deviation.

The physical interpretation of these terms reveals a dynamic interactions between energy

generation and dissipation. The first component, scaling as o e2**

, embodies the exponential growth
of chaotic kinetic energy, fueled by the progressive decay of resistance. In contrast, the second term «
et corresponds to dissipative losses, which, though linearly accumulating, are ultimately eclipsed
by the surging chaotic energy. This stark asymmetry -exponential amplification versus linear
dissipation -demonstrates how time-dependent resistance destabilizes equilibrium, creating a regime
where energy accumulation proceeds unconditionally, unimpeded by classical conservation

constraints.

3.10.2. Hamiltonian Flow

The Hamiltonian H, derived from £, partitions into ordered and chaotic components:

2 mv2
H= P57z g (109)
m Tz - 2
Ordered Chaotic Surplus

e  Ordered Energy. Governed by momentum p, this term remains static under steady-state
conditions (k = 0).

e Chaotic Surplus. The e?** factor introduces exponential growth, mirroring the resistance-
modulated feedback established earlier.

3.10.3. Hamiltonian Non-Conservation

2
The time-dependent Lagrangian £ = %m(vc2 - v¢) —%(t) (Equation 105) introduces explicit

time dependence through R(t) = Rye™*!, breaking time-translation symmetry. From Equation 107,

2
we substitute (v,f = 2:1—"0) (ordered energy) and (:— =2V (x, t)) (resistive potential). Recognizing
0

that H.(t) « e?** (chaotic energy surplus) and H,(t) « e ¢ (ordered decay), we rewrite Equation

108 as:
dH oL x2
- 2,2kt _ kt
dt at k(mvo ¢ 2R, © )
He(t)
Ho(t)

Which on simplification leads to:

& = —kH,(t) + kH, () (110)

Equation 110 quantifies the competition between chaotic energy generation (—kH.) and
ordered energy dissipation (+kH,). For kt » 1, the H.-term dominates, driving irreversible energy

surplus. Figure 8 demonstrates the irreversible energy dynamics predicted by Equation 110.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202311.1310.v7
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 August 2025 d0i:10.20944/preprints202311.1310.v7

43 of 132
10000 Ordered Energy Decay 15 «10° Chaotic Energy Growth
= (?3 —Hy = Hy = 1000 J = | [—Hg=10001J
:i‘ ) = H{'U = 3000 J ] —Hp[] = 3000 J
® —— Hy,y = Hy = 10000 J L 101 — H, = 10000 J
= 5000 s
o 15
= e _—
0 : (b)) o . ;
0 2 4 6 8 10 0 2 4 6 8 10
Time t (s) — Time t (s)
15 % 10° Total Energy Surplus E 8 «10° Non-Conservation: dH /dt # 0
| |=—Hy=10001] | [—Hy = 1000 J
x —— Hy = 3000 ] = 6+ —— Hy = 30001J
Y10} - + -
+ — Hy = 10000 J e — Hjy = 10000 J
z > 4
g
L 5 |
= 2
() o = ‘ (D)= o . .
0 2 4 6 8 10 o 0 2 4 6 8 10

Time t (s) Time t (s)

Figure 8. Temporal evolution of ordered and chaotic energy components.

Figure 8 presents a comprehensive depiction of the contrasting energy dynamics in the presence
of a time-dependent resistance model. The upper-left panel (Figure 8(a)) illustrates the decay of
ordered energy, confirming the expected exponential dissipation predicted by (H,(t) = H,ge ™).
This behavior aligns with the Hamiltonian formulation, where ordered energy progressively
diminishes due to resistive decay. The uniformity in the decay across different initial conditions
supports the argument that the system’s dissipation is an inherent consequence of the time-
dependent resistance, independent of specific initial energy values. The exponential decay rate,
dictated by k, reinforces the fundamental asymmetry in energy redistribution, as it ensures that any
initial ordered energy inevitably transitions toward lower energy states over time. In contrast, the
upper-right panel (Figure 8(b)) depicts the exponential growth of chaotic energy, following
(H.(t) = Hoe®"). The log-scale representation highlights the rapid divergence of chaotic energy,
confirming that this component of the Hamiltonian grows unconstrained under the influence of the
resistive feedback mechanism. Notably, the curves exhibit a consistent rate of exponential growth
regardless of the initial conditions, emphasizing that the chaotic component is inherently self-
reinforcing. This phenomenon directly aligns with the mathematical formulation in Equation 110,
where the chaotic term H.(t) overwhelmingly dominates the system’s energy balance as kt > 1.
The disparity in energy behavior between ordered and chaotic components highlights the
fundamental breakdown of energy conservation, as the growth of chaotic energy occurs in the
absence of external input. The bottom-left panel (Figure 8(c)) provides a direct visualization of the
total energy evolution, governed by (H;ytq = H, + H.). The plotted curves follow the functional
form (Hy(e7** + e*t)), illustrating that as time progresses, the total energy asymptotically
approaches H.(t). This transition confirms that chaotic energy growth outpaces the dissipation of
ordered energy, leading to a net surplus over time. The observed trajectory challenges classical
conservation laws, which assume equilibrium conditions where energy remains constant or
dissipates monotonically. Instead, the results substantiate the theoretical argument that the new

resistance decay approach introduces an asymmetric energy flow, where the loss of ordered energy
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is not merely a dissipative process but serves as a driver for chaotic energy amplification. The
exponential separation of trajectories further indicates that the system undergoes an irreversible shift,
reinforcing the premise that energy conservation cannot hold in its conventional form under such
conditions. The bottom-right panel (Figure 8(d)) solidifies this conclusion by presenting the time
evolution of (|dH/dt| = |-kH, + kH,|) on a logarithmic scale. The results demonstrate a persistent
deviation from zero, confirming that the Hamiltonian undergoes continuous variation rather than
remaining conserved. Notably, as t > 2, the magnitude of |dH/dt| is overwhelmingly dominated
by kH,., validating the prediction in Equation 110 that the chaotic energy surplus drives the non-
conservation effect. The increasing magnitude of |dH/dt| suggests that the system experiences a
sustained imbalance, further validating the hypothesis that energy conservation is fundamentally
violated in this configuration. The observed behavior reinforces the theoretical argument that the
explicit time dependence in the Lagrangian breaks time-translation symmetry, thereby preventing
the existence of a conserved Hamiltonian. Collectively, the results presented in Figure 8 provide
conclusive evidence that the introduction of a time-dependent resistance model fundamentally alters
the principles governing energy conservation. The exponential decay of ordered energy, contrasted
with the exponential divergence of chaotic energy, establishes a definitive symmetry-breaking
mechanism that disrupts traditional conservation laws. The total energy surplus trajectory confirms
that the system is not merely dissipating energy but actively generating a net increase in chaotic
energy, a result that contradicts classical thermodynamic assumptions. Furthermore, the persistent
non-zero nature of |dH/dt| substantiates the claim that energy equilibrium is irreversibly
destabilized. These findings suggest that systems exploiting time-dependent resistance modulation
could exhibit sustained energy accumulation under non-equilibrium conditions, redefining the role

of resistance in energy dynamics.

3.10.4. Geometric-Analytical Framework

The proposed framework reconfigures energy dynamics by transitioning from classical
conservation principles to a non-Euclidean paradigm, where chaotic magnitudes (previously
established within the domain of Euclidean theory, [32]) -particularly exponentially decaying
resistance -introduce curvature into the energy manifold. This perspective reframes energy evolution
as a multiplicative process governed by nonlinear trajectories rather than traditional additive
conservation. Reformulating the Lagrangian to emphasize time-dependent resistance bridges
transient and steady-state behaviors, revealing three distinct phases: (i) pre-short circuit equilibrium
governed by Ohm’s Law, (ii) a transition phase where resistance decay amplifies chaotic currents,
and (iii) a post-short circuit regime characterized by sustained energy accumulation. Exponential
growth in current (I(t) x e**) and power (P(t) x e**) leads to a geometric energy surplus (E,
e*"), directly contradicting conservation laws. The chaotic scaling factor y, modulated by resistance
decay and nonlinear feedback, provides a tunable mechanism for energy amplification, anchoring
the system’s departure from equilibrium. This framework challenges classical thermodynamics by
redefining dissipative processes as energy transformation mechanisms, where dynamical resistance
serves as a control parameter. Key insights include the role of symmetry breaking in Noether’s
theorem, the dominance of nonlinear power growth over dissipation, and the asymptotic persistence
of resistance, which prevents singularities while enabling unbounded energy accumulation. These
findings suggest that short circuits, rather than being energy sinks, can act as continuous energy

sources under controlled resistance dynamics. Practical applications emerge in transient-driven
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power generation and fault-tolerant energy storage, where instability is converted into a sustainable
output. Table 1 synthesizes the relationship between geometric, analytical, and physical frameworks
central to this work. Mapping key concepts -such as curvature induction by chaotic velocities and the
Hamiltonian-Lagrangian partitioning of energy -establishes a connection between abstract formalism
and empirical observables. This correspondence clarifies how time-dependent resistance disrupts
classical symmetries, offering a unified lens to interpret energy non-conservation. Readers are
encouraged to reference Table 1 throughout Sections 3.1-3.10 to contextualize derivations within the

broader mechanistic framework.

Table 1. Correspondence between Formalisms.

Geometric Analytical Physical Interpretation
Concept Representation

Curvature « kZe2kt Rate of chaotic energy growth driven
(Ritx) by resistance decay.

Geodesic Measurable energy surplus from

1
—m(v2 — v?
deviation (AE,) 2 (ve —v5)

Diag(1 + aAE,,)

chaotic vs. ordered velocity differences.

Metric tensor Energy manifold deformation due to

(guv)

chaotic magnitudes.

Time- Renore(t) = Ry. et Exponential  decay  preventing
Dependent singularities, enabling sustained current
Resistance growth.

Hamiltonian- 2 mp? Partitioning of ordered energy
Lagrangian o= 2p_m * To(eZkt - (static) vs. chaotic surplus (exponential
Synthesis growth).

Chaotic y=k+46 , (6 : is Governs energy amplification rate,

feedback

material/quantum effects.

Scaling Factor (y) | nonlinear corrections) incorporating from

Non- Eiorar(t) = E(t) + SE (1) Energy redistribution into a curved
Euclidean Energy manifold, enabling net surplus.
Manifold
Hamiltonian H Net energy imbalance: Chaotic
. —— = —kH.(t) + kH,(t) .
Non-Conservation dt generation ( —kH.(t)) vs. ordered

dissipation ( +kH,(t)),

surplus.

driving total

Experimental validation, detailed in subsequent sections, substantiates these theoretical
assertions. A circuit model incorporating time-dependent resistance is applied to an electrical short
circuit framework across three states: pre-short circuit equilibrium, transition, and post-short circuit
energy amplification, with the focus on isolating the chaotic magnitudes within this framework.
These states, recently examined experimentally by [29], will be applied empirically to validate the
non-conservative energy dynamics predicted following the theoretical framework summarized in
Table 1. The integration of geometric rigor with physical experimentation redefines thermodynamic
principles in non-equilibrium systems, paving the way for engineering solutions that harness chaotic

energy growth.
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3.11. Conceptual Framework: Important and Contextual Terminology

This section establishes contextual definitions for key terminologies that bridge the established
theoretical framework and the succeeding experimental observations. These concepts emerge from
the synergistic integration of chaotic dynamics, non-Euclidean geometry, and time-dependent
resistance decay, collectively redefining energy conservation in non-equilibrium electrical systems.
Each term is mathematically grounded in the modified Hamiltonian-Lagrangian formalism (Section
3.5) and experimentally validated through bidirectional energy dynamics (Section 5). The
terminology provides a lexicon for understanding how chaotic magnitudes-microscopic velocity
fluctuations amplified by resistance collapse-drive measurable energy surplus beyond classical

constraints.

3.11.1. Energy Generation (6E, > 0)

Context. Classical thermodynamics enforces conservation through the condition (Z—f = 0).
When a driven-dissipative system induces exponential current growth, I(t) « e** (Equation 4), a net
positive energy deviation §E, > 0 (Equation 7) appears.

Parallel. This is comparable to constructive interference effects in non-Hermitian systems
operating near exceptional points, where gain processes surpass losses [62], or to energy
enhancement mechanisms in stochastic resonance [63]. In this system, JE. emerges from the
temporal modulation of dissipation, R(t) = Rye™® (Equation 1), which transforms dissipative
channels into transient gain pathways.

Validation. Experimental results confirm this through sustained power outputs exceeding
Standard Ohm's Law estimates by 108% for the 2.5V case and 68% for the 5.0V case (Table 3,
Table 4, and Figure 17).

3.11.2. Energy Creation (6E; > 0 and 15, > 1)
Context. Energy Creation expands upon Generation by requiring both a net surplus §E; > 0

and a sustained efficiency greater than unity, 7. = :Chﬂ > 1 (Equation 151). This condition
ordered

indicates that the system not only generates but also retains energy with minimal dissipation over
relevant timescales.

Distinction. While Generation (§E, > 0) is necessary, it is not sufficient for Creation (1¢r5 > 1),
as transient generation can occur without long-term retention. This mirrors the difference between
transient amplification and lasing in non-Hermitian photonics [62,64].

Parallel. The concept also aligns with the sustained extraction of work from information
reservoirs, as in Maxwell's demon-type effects in stochastic thermodynamics [65,66], or the
continuous currents maintained in drivendissipative condensates [67].

Validation. For the 2.5V case, 1. = 11.97 (Equation 154), confirming Creation via chaotic

charge confinement (Section 5.3).

3.11.3. Chaotic Charge Redistribution

Context. During rapid resistance decay in short circuit conditions, charge carrier velocities
separate into ordered (v,) and chaotic (v,) components (Equation 90). This separation channels

energy along orthogonal directions within a non-Euclidean manifold:
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o I, = Rlofc; as governed by Kirchhoff's laws (Definition 1).

o I ()= Rlo (e** — 1)9; which grows exponentially through chaotic dynamics (Definition 1).
Parallel. This behavior parallels phase separation in active matter [68] and the emergence of

non-reciprocal currents in non-Hermitian circuits [69]. In “Circuit Block 1”7 (Figure 10), diode-

mediated unidirectional confinement enforces separation, similar to how topological edge states

prevent backflow [70], thereby directing charges into low-dissipation geometric channels.
Mechanism. The effect represents a non-equilibrium phase transition where dissipative collapse

triggers spontaneous symmetry breaking in momentum space.

3.11.4. Geometric Energy Manifolds

Context. Under chaotic dynamics, energy conservation shifts from the Euclidean form (Z—f = 0)
to one defined on a curved manifold. The metric tensor g,, (Equation 101), incorporating the
velocity difference v? — v2, induces curvature through Christoffel symbols Tf, « ket (Equation
102). Geodesic deviation (Equation 103) in this manifold directly amplifies the surplus energy, AE,
ekt (Equation 104).

Parallel. This is analogous to emergent spacetime structures in materials such as graphene and
Weyl semimetals [71], as well as to geometric treatments of non-equilibrium thermodynamics using
information geometry [72,73]. The hyperbolic surface model maps exponential current growth to
diverging geodesics, resembling trajectories near event horizons or in expanding cosmologies [74].

Interpretation. In physical terms, short-circuit dynamics warp the local energy landscape,

creating effective gravitational-like focusing of energy flow along exponentially expanding paths.

3.11.5. Circuit Fault Sustainance Efficiency (1)

The ratio; n¢rs = Pehaotic. (Equation 151) measures how efficiently chaotic energy generation is

Pordered
sustained relative to normal dissipation. This distinguishes Creation from transient Generation:
® 175 < 1: classical dissipation dominates.
® 175 > 1:sustained chaotic Creation occurs (6E, > 0).

Parallel. The metric serves a role comparable to the coefficient of performance (COP) in
thermodynamics but for dissipation-driven gain. It also parallels “thermodynamic efficacy” in
stochastic thermodynamics [66] and the gain-to-loss threshold conditions in non-Hermitian lasing
[64].

Validation. Measurements yield 7., = 11.97 for 2.5V and 7., = 2.73 for 5.0V (Section
5.3.2), with parasitic diode capacitance losses contributing less than 1071°% (Equations 158-159).

3.11.6. Chaotic Magnitude Transition
Phases:
2
. Pre-Short Circuit (t < 0): The ordered regime follows P.omina = ‘;— (Equation 18) with
0

Noetherian symmetry holding (Equation 28).

e Transition (0 <t < At): Exponential resistance decay (Equation 1) activates chaotic velocity
v:(t) = v,(e** — 1) (Equation 90), breaking time-translation symmetry (Equations 30-32).

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202311.1310.v7
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 August 2025 d0i:10.20944/preprints202311.1310.v7

48 of 132

e  Post-Short Circuit (t > At): The chaotic phase stabilizes, with energy accumulation E(t + At) =
E(t) + 0E.(At), (Equation 24).
Parallel. This mirrors dynamical phase transitions in driven systems [75] and parameter

quenches across exceptional points in non-Hermitian physics [62], where system symmetries shift

abruptly.
3.11.7. Non-Euclidean Energy Perturbation Term (6E)

Context. A corrective term appears in the modified energy balance equation, % + 8E, = —P(t)

(Equation 9). It results from differentiating the power function under time-dependent resistance,

VZ
Rshort (£)

0E. = a%(

) = akP(t) where a is a system efficiency factor.

Role. For ak > 0,6E, > 0 functions as a negative effective dissipation term (Equation 10),
diverting energy into the geometric manifold and dominating the observed surplus AP(t) (Figure
4).

Parallel. This is comparable to “housekeeping heat” or “excess heat” terms in stochastic
thermodynamics [76], or the imaginary gauge field contribution in non-Hermitian energy

frameworks [77].

3.11.8. Chaotic Scaling Factor (y)

Context. The chaotic scaling factor governs the exponential rate of chaotic energy
transformation: E, = Ege?* (Equation 60). It combines the base decay rate k (Equation 1) with a
nonlinear correction § accounting for material or quantum effects, such as anomalous dissipation
where § = a/k.

Implication. When y >0 and y =k + 6§, multiplicative energy scaling occurs, surpassing
additive conservation limits. This parameter acts as the Lyapunov exponent for energy growth in the
chaotic phase.

Parallel. Similar exponential rates appear near instabilities in fluid dynamics and laser systems
[78], and in the imaginary parts of eigenvalues that control gain near exceptional points in non-

Hermitian physics [62].

4. Materials and Methods
4.1. Experimental Framework and Components

The “energy-circuit” (contextually defined in Remark 6) integrates experimental and
computational frameworks to transform short-circuit dynamics from destructive phenomena into
controllable energy sources. Central to this design are standardized components: a regulated DC
power supply (2.5V/5.0V), three 1N5408 power diodes arranged in an uncommon parallel
configuration, an ACS712T 20A current sensor, and an Arduino Uno microcontroller for real-time
monitoring. These elements form the core of “Circuit Block 1” and “Circuit Block 2”, which prevent
current backflow and stabilize energy redirection. The diodes, selected for their high surge current
tolerance, are critical in managing chaotic energy flows, while the ACS712T sensor ensures precise
current measurement (£1.5% accuracy) during transient events. The methodology employs a hybrid
approach, combining empirical short-circuit induction with computational modeling to quantify

time-dependent resistance decay (based on Equation 1). Data acquisition spans 180-second intervals
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at 1-second resolution, capturing voltage, current, and power metrics before and during short
circuits in a bidirectional mode. The structured integration of these elements provides a precise
framework for analyzing short-circuit energy transformation.

Circuit Operational Principle. Short-circuit energy transformation in this system follows a
three-phase operational process, governing energy redistribution and recovery. “Circuit Block 1”
initiates the transition from an Ohmic to a non-Ohmic state, dynamically modulating resistance to
channel transient surges into controlled pathways. This operational phase exploits the diode
depletion-layer intrinsic junction capacitance, effectively storing charge while minimizing heat
dissipation. The stabilization phase, managed by “Circuit Block 2”, regulates chaotic energy flux
through bidirectional redirection, a mechanism confirmed by the observed symmetric reverse
currents in the low-power configurations (2.5V setup, Table 3; 5V setup, Table 4). The final phase,
governed by “Circuit Block 3”7, restores an Ohmic state, enabling the conversion of accumulated
charge into usable power while ensuring compatibility with conventional electrical systems. Unlike
classical short-circuit decay models, this framework operates within a structured geometric energy
manifold, redistributing chaotic magnitudes introduced as (6E.) beyond traditional conservation
constraints. The interconnected subsystems within the “energy-circuit”, illustrated in Figure 9,
highlight the deliberate structuring of energy pathways, ensuring efficient utilization of short-circuit

dynamics.

Circuit Block 2 Circuit Block 4
& u'cultlBlock 1 | Circuit, Block 3 *
{ \ A c Transformation
_ el lochg VT and Energy
—l : I } and Voltage Storage Block
D, +out +out Boostiig
Circuit CB3 CB4,,, CB4%;iout
T -1 CB3 >
L i L, _“I[‘I b +out (Excess Energy
- - N CB3—jn CB3 684_“, _Oll_:put)
s —out CB4_,,;
CB2._
- —out |
= D; Egerg}' ) )
D, B Circuit Circuit Block 5
Automation
Element

Figure 9. “Energy-Circuit” Block Diagram. (This schematic illustrates the energy-circuit’s subsystems and their

interconnections, emphasizing energy generation and conservation mechanisms within classical settings).

The “energy-circuit” framework, through its systematic restructuring of short-circuit behavior,
bridges unconventional energy dynamics with established electrical and electronics circuits,
positioning it as an innovative advancement in energy recovery and utilization.

Remark 6 (“energy-circuit” Contextualization). The term “energy-circuit” as applied in this
paper denotes a multi-stage circuit system designed to harness short-circuit dynamics through a
time-dependent, unconventional bidirectional control scheme. As illustrated in Figure 9, “Circuit
Block 17 initiates non-Ohmic transitions by isolating feedback loops, while “Circuit Block 2”

accumulates and redirects chaotic currents via diode-mediated pathways. “Circuit Block 3” ensures
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continuous integration of the “energy-circuit” frameworks with standard electrical systems,

transforming the generated extra energy into stabilized outputs.

4.2. Core Components of the “Energy-Circuit”

This section details the operational units of the “energy-circuit” (Figure 9), integrating

experimental validation with mathematical modeling to define its functional architecture.

4.2.1. Power Source Configuration

The “energy-circuit” employs a regulated direct current (DC) power supply with fixed voltage
for stability and safety. However, this paper explores the flexibility of the system by considering
alternative power sources, such as variable DC supplies and those with different voltage ratings. To
accurately model the energy-circuit’s behavior, it is essential to understand the initial current provided
by the power supply, as well as the resistance and material properties of the circuit connecting wires.

This knowledge allows for a more realistic modeling of the “energy-circuit” real-world conditions,

4.2.2. Diode-Based Current Regulation Framework (“Circuit Block 1”)

This initial section of the “energy-circuit” design diverges from the traditional demonstration of
Ohm’s Law (V = IR), which is typically characterized by a linear relationship between voltage,
current, and resistance in conventional electrical circuits. In “Circuit Block 1” the focus shifts to
exploring an innovative configuration involving three identical diodes: Diode 1 (D;), Diode 2 (D,),
and Diode 3 (D3), as illustrated in Figure 10. In this uncommon parallel circuit configuration, the
positive terminal of the power supply (+) is connected to the anode of D;. The cathode of D,
branches into two paths, one leading to the anodes of D, and D; and the other to the subsequent
circuit block through the positive polarity. The cathode of D, is connected to the negative terminal
of the power source through a ground node, while the cathode of D; is connected to the input of the
next circuit block. Although D, and D; share a common cathode (from D,), they are not in a
conventional parallel configuration, as their cathodes are connected to different nodes. Throughout
the subsequent sections of the paper, this new circuit configuration will be named as the “short-
parallel connection”. This “short-parallel connection” creates distinct operational behavior: D,,
connected to the negative terminal of the power supply (=), provides a forward-biased connection
loop that completes part of “Circuit Block 1” through the ground, while D; continues the “energy-
circuit” to the next sections, introducing the parallelism aspect. The primary role of D, and D3 is to
prevent unwanted current backflow, especially when D; is subjected to an electrical short circuit
(Definition 3). This configuration effectively mitigates undesired feedback, a common issue in
standard circuits during short circuits. To understand the behavior of “Circuit Block 17, this section
establishes the operational framework using the diode equation, (Equation 111) commonly used in
understanding diodes physics in theory and practice [79-81]. This equation describes the current-
voltage (I-V) relationship for a diode, essentially establishing how current flow through the diode

changes with applied voltage.
v
Ip =1, (e( Phvr) _ 1) (111)

In which; I, is the diode current, I is the reverse saturation current, Vj, is the voltage across
the diode, n is theideality factor (typically around 1 forideal diodes) and V; is the thermal voltage,

approximately 0.0259V at room temperature. For the simulated experiments, this paper will use Vj,
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for the voltage across Dy, Vp, for the voltage across D, and Vp, for the voltage across D;. The
supply voltage will be denoted by V; and the forward voltage drop for D; as V;. These notations
leads to computing the voltages in “Circuit Block 1” as; Vp, = V; for the forward voltage drop of the
diode D,.Since D, is connected to ground at the cathode, the voltage across D,, denoted Vp,, is the
same as the voltage at the cathode of D;: V), = Vi — V), . The voltage across D, denoted V., will be
similar to Vj, since they share the same anode: Vp, =V; —Vp, . Again, for the described circuit
configuration, the total current output from “Circuit Block 1”7 to the next Circuit Block (denoted as
I¢p1) is the sum of the currents through D; and D; because both currents contribute to the input of

the next circuit. The current through D,, denoted Ip , is given by the diode equation: I, =

(VDI/ ) C . . (VDZ/ )

I;|e "r) — 1. The current through D,, denoted Iy, is similarly givenby: Ip, = I;| e nwr) —
Vp

1). Lastly, the current through Ds;, denoted I, follows the same form: I, = I (e( 3/ ”VT) - 1).
Vp

Therefore, for two diodes (D; and D; as depicted in Figure 10 we have; I, = I <e( 1/ "VT) - 1)

(/)
and Ip, =I;(e\ /™71/—1] implying:

Icpr = Ip, +1Ip, (112)
Substituting Equation 111 (the diode equation) in Equation 112 for the “short-parallel connection”

diodes configuration;
Vp Vb
Iegy = I (e( 1/"VT) - 1) + I (e( 3/nVT) - 1) (113)
Combining the like terms in Equation 113 and factoring out I; we get;

A [e ("*avy) N e(VD3/nVT) _ 2] (114)

Equation 114 represents the total current flowing through the diodes in the uncommon “short-
parallel connection” circuit configuration, (“Circuit Block 1”). Further, the total voltage fed into the
next Circuit Block from both D; and D; (denoted as Vp;) can be approximated according to
Equation 115:

Vepr = Vp, + Vi, (115)

Circunt Block 1

N Circuit Block 1

D, Configuration (Diode
D, and D, are forward
L L, — biased. [.)iode D, is'
- parallel with D, (D5 is
considered to be in the
idle state in this

m—— context)

D, D;

Figure 10. Operational Principle of “Circuit Block 1”-Diode Configuration.
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As depicted in Figure 10, the diodes D;, D,, and D; are configured in unique “short-parallel
connection” designed to prevent undesired backflow of short circuit current from “Circuit Block 27,
when the “energy-circuit” is implemented. When a short circuit occurs, the excess current attempts
to flow in reverse, causing all diodes to transition into a reverse-biased mode. In this mode, the
depletion region within each diode widens, increasing resistance and effectively acting as a barrier
to reverse current flow. In this circuit configuration, D, plays a crucial role in ensuring that the
connection (L) from D; to the junction between D, and D; does not provide a path for the excess
short circuit current to flow back to the power supply. During a short circuit, D,’s connection to a
more negative terminal of the power supply through the ground prevents any reverse current from
returning to the power source, thereby safeguarding the circuit. Therefore, as the short circuit affects
the circuit, D;, D,, and D3 all become reverse-biased. D;’s reverse bias prevents current from
flowing back into the positive terminal, while D, and D3, despite sharing a common anode, act as
barriers at their respective nodes-D, to the negative of the power source and D; facilitating the
excess short circuit current to the next circuit block-effectively preventing any unwanted current
backflow and maintaining circuit stability. Figure 10 illustrates this “short-parallel connection” circuit
configuration model, where the coordinated action of all three diodes is meant to ensure a robust
protection against short circuit conditions.

Definition 3 (Diode Idle State or Inactive Mode). A reverse-biased diode in “Circuit Block 1”
operates as a passive barrier (infinite resistance) until forward-biased by load application.

Clarity on Definition 3. Within the framework of “Circuit Block 1” (Figure 10), a diode operates
in an “idle state” when reverse-biased and not actively conducting current. In this mode, the diode
functions as a passive element with near-infinite resistance, analogous to an open switch, until a
forward-biasing load is applied. Diode D, and diode D; in Figure 10 exemplifies this state during
normal operation. Under short-circuit conditions, idle-state diodes act as dynamic barriers,
suppressing reverse current flow while preserving circuit integrity. This behavior ensures
unidirectional energy propagation and safeguards the power supply from destabilizing feedback.
This definition takes on a more and precise simplified fission that it was first established in the
studies, [82] and [29]. In practice, utilizing Equation 114 requires specific parameters for each diode
in the “energy-circuit”, including forward voltage configurations (Vp, and Vj,), ideality factor (n),
and reverse saturation current (). Considering the foundational principles for “Circuit Block 17, Vp,

does not contribute to the forward voltage of the next block circuit. Therefore, the subsequent analysis

Vb,
will be based on the forward voltages V), and Vp,, over the expression: Icgy = I e( / "VT) +

VD3
e( / "VT) — 2|. This observation preserves conformity with theoretical foundations, reserving D, as

“Circuit Block 1” protection component during the electrical short circuit. Therefore, within this
context, “Circuit Block 1” plays a critical role. It employs these diodes to prevent current from flowing
back to the power source, safeguarding the integrity of subsequent stages. In contrast, “Circuit Block
2” introduces a controlled electrical short circuit, a design that anomalously results to an excess
current. If this short circuit current were allowed to return to the power source, it could cause damage
to the “energy-circuit”. The overall effectiveness of “Circuit Block 1” in preventing this backflow
relies heavily on the initial power supplied by the types of diodes applied in the circuit.
Consequently, the specific one-directional current components chosen for “Circuit Block 1” can vary

based on the specific application’s power demands. Further, the components including; typically the
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diodes, are not characteristically fixed but can be tailored to the unique characteristics of each

application, enhancing the overall versatility of the “energy-circuit”.

4.2.3. Controlled Short-Circuit Dynamics (“Circuit Block 2”)

This paper examines the controlled behavior of electrical short circuits within the “energy-
circuit” framework, focusing on quantifying short-circuit currents and volages, observing dynamic
responses, and exploring conditions for excess power generation. To achieve these objectives,
“Circuit Block 2” extends “Circuit Block 1” through a deliberate short-circuit path (L,) between the
positive (4) and negative (B) output terminals (Figure 11). This configuration creates a controlled
non-Ohmic regime, enabling systematic study of energy dynamics that deviate from classical
dissipation models. The short-circuit pathway alters energy redistribution, providing a platform to
investigate transient-to-steady-state continuous transitions and energy amplification under regulated
conditions.

Initial Operational State (“Circuit Block 1”). Under normal operation, diode D; in “Circuit
Block 1” remains forward-biased, conducting current from the power supply to its cathode. The
current divides into two paths: one directs energy to the subsequent circuit’s positive terminal, while
the other flows through the anode of D,, which is forward-biased and grounded. Diode Ds, sharing
a common anode with D,, remains forward-biased to channel current into and out of “Circuit Block
2”. This configuration ensures unidirectional current flow, protecting the power supply from reverse
feedback during short circuits.

Experimental Validation and Modifications (“Circuit Block 2”). Building on foundational
work by [29], experimental validation confirms that the integration of “Circuit Block 1” and “Circuit
Block 2” transforms transient short circuits into steady-state processes. Initial experiments employed
a higher-resistance connector (L,) betweennodes A and B to mitigate risks of instantaneous failure.
Subsequent tests demonstrated stable operation across a wide voltage range (2.5V — 17.5V) using
uniform-resistance materials for all connections. These findings eliminate the need for specialized
resistive elements in L,, as the system maintains stability under sustained short-circuit conditions.
Consequently, Figure 9, Figure 11, and Figure 12 have been revised to reflect this simplified
configuration, where L, (at the same resistance as L,) serves as the first direct low-resistance

pathway in the circuit.

4.2.4. Short Circuit (“Circuit Block 2”)-Experiment Design

This section presents a hybrid experimental framework designed to investigate short-circuit
behavior under controlled conditions. Three configurations are employed: a control experiment, an
induced short circuit replicating natural failure modes, and a simulated short circuit. The first two
configurations, implemented using the circuit design in Figure 12, explore the effects of external
power inputs of 2.5V and 5V. To ensure precision and safety, the experimental setup integrates
standardized components, including 2.5V and 5.0V DC power supplies, an ACS712T 20A current
sensor, three 1IN5408 power diodes, and an Arduino Uno. The design criteria are informed by a
Modified Ohm’s Law framework established by [28], which not only guides component selection but
also introduces a time-dependent resistance model for analyzing power behavior. This dual approach
establishes both a theoretical foundation and an empirical basis for assessing energy redistribution
in short-circuit events. A key objective of these experiments is to challenge the prevailing notion that

short circuits are inherently dissipative and destructive. This conventional perspective has persisted
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due to the historical absence of circuit models capable of sustaining steady-state short-circuit
conditions. However, recent validation of a version of the circuit design in Figure 12 by [29] provides
the first framework for studying short-circuit behavior in continuous, non-transient modes. This
advancement marks a paradigm shift, enabling the transition from static representations to a time-
dependent analysis of short-circuit quantities. Furthermore, the experiments seek to reveal deviations
from classical energy conservation principles, an aspect that has remained unexplored due to prior
methodological constraints. First, the power output from “Circuit Block 2” will be approximated
using the Standard Ohm’s Law relation (P = VI), offering critical insights into energy redistribution
during short-circuit events. These measurements provide strong evidence against the assumption
that short circuits merely dissipate energy, instead demonstrating the role of circuit design in
uncovering unconventional energy behaviors. To establish compatibility with conventional
engineering systems, the experiments focus on transitioning the “energy-circuit” from a non-Ohmic
to an Ohmic state. The 5.0V input configuration has been selected for detailed analysis due to its
lower short-circuit voltage compared to the 2.5V case. This condition is desirable for simulation
experiments, although in practice, the short-circuit voltage stabilizes at a nonzero value while the
current continues to increase with higher external input voltages, as recently analyzed, [29]. This
behavior generally deviates from the predictions of the standard linear Ohm’s Law model. Selecting
the 5.0V configuration ensures a suitable setup with lower short-circuit voltages, facilitating a
controlled examination of energy redistribution. Additionally, this choice supports the broader
objective of integrating non-traditional energy dynamics into established electrical frameworks.
Through this structured experimental approach, the paper aims to bridge theoretical advancements
with practical applications, ultimately redefining the role of short circuits in energy utilization.

The Modified Ohm’s Law. The Modified Ohm'’s Law, as presented in [28], offers a more precise
framework for predicting and quantifying short-circuit currents and voltages under both ideal and
experimental conditions, particularly in low-resistance applications. This model will be instrumental
in determining the appropriate initial power supply input for different diode types used in the
experiments. Unlike the Standard Ohm’s Law, which becomes inaccurate in the presence of
extremely low resistance, the Modified Ohm’s Law is specifically designed to address nonlinear
circuit behavior. The short-circuit current, denoted as (Ishort_circuit_e ffect_current) circuit effect current
, was initially simulated and calculated using the Modified Ohm’s Law current model (Equation 116).
This equation served as a critical tool for accurately predicting short-circuit current magnitudes and

determining the necessary circuit components for constructing the “energy-circuit”.

Rshort
— R
Ishort_circuit_effect_current =aXe %o (116)

A key distinction between Equation 116 and Equation 5 lies in their respective treatments of
resistance variation. While Equation 5 models current as a function of time-dependent resistance
deviation, Equation 116 serves as a theoretical framework for determining experimental component
requirements. This approach eliminates the unrealistic assumption of infinite currents in real-world
short-circuit scenarios, providing a structured method for evaluating resistances, voltages, and

currents under such conditions. Within Equation 116, (a = RL), represents the current scaling factor,
0

(Ry) is the reference resistance, (V) is the source or supply voltage, and, (Rgpore) signifies the

change in resistance from its reference value (R,). Since the standard circuit resistance, R(x), is

considered a function of the parameter (x) as established in [28], the resistance deviation is defined
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as (Rsnort = R(x) — Ry). By integrating this relationship into the analytical framework, the power
input to “Circuit Block 2” can be determined using Equation 117.

Pinputcg, = Vep1 X Lshort_circuit_effect_current (117)

One of the core objectives of “Circuit Block 2” is to generate excessive short-circuit current and
efficiently direct this high current to the subsequent stages of the “energy-circuit”. To ensure accurate
validation of the circuit model, the effective resistance within the system, arising from both “Circuit
Block 1” and “Circuit Block 2”, must be considered. This resistance is quantified using Equation 118.

Rshort effective = ReB1gperan (118)

Further analysis involves evaluating the impact of the combined resistance -referred to as
(Rforwam Current) -on the current flow from “Circuit Block 2”. Practically, if during the short-circuit
event L, introduces any additional resistance (R,esistor) to the overall resistance contributed by
“Circuit Block 1” and “Circuit Block 2”, this added resistance must be accounted for as part of the
component facilitating the short circuit (otherwise, (Ryesistor = 02) ). Mathematically, this
relationship is expressed in Equation 119.

Riorward current = Rsnort effective T Rresistor (119)

Understanding the practical implications of (R¢orward current) i crucial, as it directly influences
the overall power output from “Circuit Block 2”. Through experimental analysis, the role of this
resistance in ensuring efficient energy redistribution will be examined, reinforcing the broader
objective of integrating the Modified Ohm’s Law into real-world circuit applications.

Experimental Validation using the Modified Ohm’s Law. To verify the functionality of “Circuit
Block 1”7 and “Circuit Block 27, it is essential to determine the reference resistance, (R,), which is
directly proportional to (Rgper). This can be established either through experimental measurements
or simulated analyses. As outlined by [28], several factors influence the selection of (R,) and
(Rshore), including material properties and experimental conditions. This section focuses on the
experimental conditions, specifically environmental temperature and the low-resistance circuit type.
The verification experiment was conducted at a temperature range of (27°C — 33°C), using 1N5408
power diodes with a rated current capacity of 3 —200A. For any standard circuit, Equation 116
demonstrates that the magnitude of the short-circuit current is dependent on the initial power supply
voltage. For instance, with a simulated supply voltage of 5V and a reference resistance of
(Ry = 1.502), the expected short-circuit current is approximately (IShort_circuit_effect_current =~ 3.3A).
This calculated current must remain within the diode’s operational range, ensuring that it does not
exceed its minimum current rating. Given that the selected 1N5408 power diode has a minimum
current rating of 3.04, the operating condition of 3.34 aligns with the diode’s threshold. To
determine the minimum experimental supply voltage required for this setup, the Modified Ohm'’s
Law model (Equation 116) was applied. The power supply selection adhered to the criterion outlined
in Case 1, ensuring consistency with theoretical predictions and experimental feasibility.

Case 1 (Determining Minimum Supply Voltage). To establish the minimum required supply

voltage, the diode’s minimum operating current was set to approximately 3.34 using Equation 116.

Where: Isnore circuit_effect current = 3-34, (a = RL), (current scaling factor), Ry = 1.502 (determined
- - - 0

through the simulation framework established in the supplementary materials), Rgpore =0

(representing a pure electrical short circuit). Since (a = RL), we can substitute this into the equation:
0
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Ishort_circuit_effect_current = (Ro

Rshort
) X e Ro . We then proceed in an assumption that does not distort the

genetic design of Equation 116, by considering the case of a pure electrical short circuit hence the
Rsport =0 , and the exponential term becomes 1 , so the equation simplifies to:

R
short 1% _

v R -
Ishort_circuit_ef fect_current — Ro Xe T = Ishort_circuit_ef fect_current — Ro . Therefore, V=

Lsnort circuit ef fect current X Ro . Substitute known values; V = Isport circuit effect current X Ro = (3.3 X
1.5)V = 4.95 = 5.0V . Simulated analyses of this power output, detailed in the supplementary
materials, further validate these calculations. The simulations establish how the circuit components
were selected for the two experimental power configuration (involving 5V external initial inputs)
while ensuring a minimum current of approximately 3.34. This result substantiates the experimental
framework illustrated in Figure 12, which depicts the functional model of the circuit. Additionally,
Figure 11 provides an automated representation of the “Circuit Block 2” configuration, which was

implemented based on the circuit design in Figure 12.

Circuit Block 2

C ircuitlBlock 1 i

[ 1A
€B1 —— CB2
] PIN +out +out
D,
+—..— Ll II-‘2

CB1 CR2
[ DS e
—out Ty —out

!

Figure 11. “Circuit Block 2”-Short Circuit Power Harnessing. (“Circuit Block 2” illustrates the innovative

approach to energy generation and conservation).

Automated measurement of the short circuit quantities. The verification experiment for the
“energy-circuit” involved integrating DC power supplies with a circuit consisting of three 1N5408
power diodes and an ACS712T 20A current sensor module, all controlled by an Arduino Uno. The
primary objective was to analyze the behavior of the proposed energy circuit under varying short
circuit conditions. To assess the possibility of excess power generation, the experiment examined the
response of the diodes when a short circuit was introduced between two specific nodes, labeled (4
and B) in the circuit. The current generated under these conditions was measured to determine
whether an increase beyond the expected power levels was observed. The experimental setup began
with selecting a positive input voltage for the two experimental configurations, either 2.5V or 5V
external initial inputs. Diode D; was connected from the positive supply to its anode, and its cathode
branched out into two paths: one leading to the positive terminal of the next circuit, and the second
path running through the anode of diode D,. The cathode of D, was connected to ground,

completing the path to the negative terminal of the power supply. Diode D; was also introduced,
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with its anode connecting to the same point as D,’s anode. However, its cathode was routed to the
negative terminal of another circuit. To measure the current and voltage during the short circuit
event, a short circuit connector (L,) was used to link D; and D; (nodes A and B), forming “Circuit
Block 27, as illustrated in Figure 11. The ACS712 current sensor was incorporated into the system by
connecting its positive input terminal to the output node of D; (its cathode), while the negative input
terminal was grounded to the negative rail of the primary power supply, as visualized in Figure 12.
The short circuit current was then measured by routing a connection from the current sensor’s (OUT)
pin to pin (A0) of the Arduino, while voltage readings were obtained by connecting node B to pin
(A1) via the current sensor’s (OUT) pin. This setup was experimented using two distinct external
power inputs (2.5V and 5.0V), maintaining a consistent data collection strategy for comparability.
The experiment aimed to evaluate the circuit’s ability to withstand short circuit conditions while
safeguarding the power supply and assessing the potential for excess power generation through short
circuit parameters. To ensure a rigorous analysis, current and voltage readings were recorded at one-
second intervals over three minutes, both before and during the short circuit event. The results for
the 2.5V and 5.0V input tests are summarized in Table 3 and Table 4, detailing the first 40 seconds
of measurements. These findings, detailed in the results section, provided insight into circuit stability
and validated performance claims based on Equation 115. Furthermore, they supported the transition
from static short circuit quantities to time-dependent continuous measurements, reinforcing the
justification for circuit reliability. A block diagram of the experimental circuit is presented in Figure
12.

Circuit Block 1 Circuit Block 2

| l \ r—i—\

CB1
2 B T CB2ygue
+out
D,
:
?__ Ll LE
CEB1
T N B p I~ “ 1 CB2 o
D, D3 B
Al Arduino
GND Uno GND
Current Sensor OUT |

Figure 12. Schematic diagram of the experimental “energy-circuit”, illustrating the connections between diodes
Dy, D,, and D3, as well as the short circuit connector at nodes A and B for “Circuit Block 2” and the

measurement setup using the current sensor and Arduino Uno.

Remark 7 (Power Supply Considerations). The decision to utilize the 2.5V and 5.0V external

power sources was guided by multiple considerations, particularly the voltage drop across diodes
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D; and D;. This voltage drop, approximated according to Equation 115 as VD, +VD; = (1.2 +
1.2)V = 2.4V, significantly influences the circuit's overall performance. Furthermore, lower external
initial source voltages also tend to result in relatively higher short-circuit voltages [29] sufficient to
prove the overall concept. This characteristic facilitates the approximation of power output using the
Standard Ohm’s Law. Given this, selecting either the 2.5V or 5.0V power supply ensures a suitable
output voltage for analytical evaluations. Since the energy circuit’s output voltage from “Circuit
Block 2”7 is inherently constrained to approximately 2.4V, the circuit is expected to function as
intended even when an external power input of 2.5V is applied. This ensures operational

consistency while maintaining the necessary conditions for validating the Modified Ohm’s Law.

4.2.5. Data Acquisition and Calibration in Short-Circuit Experiments

This section details the methodological rigor applied to ensure precise data acquisition during
short-circuit experiments, building on prior investigations into voltage and current dynamics
between “Circuit Block 1”7 and “Circuit Block 2” [29]. The experimental framework (Figure 12)
employs an Arduino-based system to capture transient and steady-state behaviors, integrating
advanced calibration protocols and adaptive sampling strategies. These measures ensure high-
fidelity measurements while addressing inherent challenges in low-resistance, high-current regimes.

Experimental Phases and Sampling Strategy. The experimental framework is organized into
three distinct temporal phases, each lasting 3 minutes: a “baseline phase (pre-short)” prior to the short
circuit, a “transient phase (forward phase)” during the short circuit, and a “recovery phase (post-short)”
following the short circuit. This 9-minute structure establishes a systematic window for analyzing
electrical behavior under varying circuit conditions, including normal operation, intentional
disruption, and post-disruption stabilization. During the baseline phase (0 — 3 minutes), voltage and
current signals are sampled at 1-second intervals to characterize the nominal state of the circuit and
confirm the accurate functioning of the ACS712 Hall-effect current sensor. Since ACS712 operates by
centering its output at 2.5V when no current is flowing, the measured voltage fluctuations during
this phase reflect the dynamics of positive-directional current flow, represented by output voltages
greater than 2.5V. This phase also provides a stable reference for interpreting bidirectional shifts in
current under later conditions. The transient phase (3 — 6 minutes) is marked by the deliberate
introduction of an electrical short circuit through “Circuit Block 2” activating the unique properties
of the “short-parallel connection” described in “Circuit Block 1”. During this period, the measured
output voltage from the ACS712 consistently drops below the 2.5V reference, indicating a reversal
in current direction as interpreted by the sensor. However, due to the unidirectional diode
configuration, the physical flow of negative-directional current is restricted from returning to the
power source. Instead, it becomes dynamically confined within the diode network, particularly
through the reverse-biased D, and the routing function of D;. The sensor still registers this as
negative current due to its voltage-based interpretation, despite the current carriers being spatially
and directionally trapped. This phenomenon introduces an unconventional regime of “unidirectional
current confinement” being sensed as negative flow, hence supporting the broader hypothesis of
“bidirectional chaotic current dynamics” emerging from diode-governed feedback suppression.
Sampling during the transient phase is intensified to 100-millisecond intervals to accurately capture
nonlinear responses and rapidly evolving current-voltage behaviors during this short circuit event.
The rapid sampling resolution is essential for resolving the diode response characteristics and

identifying transitional states of the circuit between conduction, saturation, and reverse bias. During
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the recovery phase (6 —9 minutes), the system is allowed to evolve back toward stability after the
short event duration, while within the intensified100-millisecond sampling intervals. At this stage,
the ACS712 continues to register negative values, yet these are now interpreted in the context of
“residual charge distribution” and circuit rebalancing, rather than active current return. The working
assumption here is that coexisting positive and negative charge carriers emerge due to the electrical
imbalance created during the short circuit, inducing a form of “directional inertia” in the circuit. This
permits some current elements to persist in the forward direction while others remain dynamically
blocked, thereby generating chaotic bidirectional signals detectable by the sensor. These observations
depart from standard interpretations of ACS712’s output, as the sensor reflects not only the
directionality of flow but also the spatial confinement and dynamic duality of trapped current carriers
-factors made possible only through the deliberate structural constraints of the “short-parallel
connection”.

Each 3-minute interval thus offers a carefully bounded proof-of-concept phase, enabling a
stepwise evaluation of sensor response and system behavior under divergent operational conditions.
Unlike conventional short circuit models that assume full reversal of current or destructive feedback,
this experimental design establishes a rare context in which negative-directional measurements
emerge without actual reverse conduction, emphasizing the sensor’s ability to interpret confined
current states as effective bidirectional motion. Although the 9-minute duration provides a compact
cycle for analysis, the temporal structure captures sufficient variation in current behavior to inform
the diode-driven energy-circuit dynamics. Ongoing research is extending this framework by
exploring longer experimental durations and systematically varying circuit parameters to uncover
deeper technical insights, which fall outside the scope of the present work.

Calibration and Sampling Optimization Framework. Calibration of the Arduino
microcontroller, voltage sensors, and current sensors followed rigorous protocols to establish
measurement precision and reliability. Manufacturer datasheets guided sensor calibration
procedures, correcting inherent biases while ensuring operation within specified accuracy ranges.
Pre-experiment calibration verified that all readings reflected true system parameters within
manufacturer-defined tolerances. The Arduino’s 10 -bit analog-to-digital converter introduced
quantization error, potentially compromising voltage and current measurement precision. This
limitation was mitigated through extensive signal averaging: 10,000 consecutive voltage readings
were aggregated per measurement cycle. This approach suppressed random noise and fluctuations,
enhancing effective resolution beyond the ADC’s nominal constraints. Current measurement
accuracy relied critically on the ACS712T sensor’s +1.5% total output error specification at 25°C,
encompassing its factory-trimmed accuracy and ratiometric characteristics. This error bound
provided a defensible foundation for representing system dynamics. Consistency assessments across
experimental phases confirmed that observed deviations remained within the sensor’s documented
error envelope. Potential inaccuracies were further evaluated through cross-comparison of
measurements under varying configurations to quantify their influence on aggregated results. An
adaptive sampling architecture balanced high-resolution transient capture with computational
efficiency. During the 100-millisecond post-short-circuit transient phase, voltage and current spikes
were recorded at 10Hz to resolve rapid dynamics without aliasing. Logical flag-based phase
detection dynamically switched sampling rates to 1Hz upon stabilization, minimizing redundant
data during steady-state operation while preserving resource constraints. Millisecond-accurate

timing control, synchronized between the Arduino’s clock and external time references, guaranteed
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interval precision and eliminated temporal drift -essential for correlating transient events with exact
timestamps. Key refinements included high-frequency transient capture (100ms), steady-state
sampling reduction (1s), timing synchronization, and sensor calibration with averaged readings,
collectively constraining total measurement uncertainty to 2% . Section 5.0 subsequently

demonstrates how these measures underpin the circuit model’s operational stability and reliability.

4.2.6. Validation of the Proposed Circuit Model

The validation of the proposed circuit model follows a systematic framework aimed at assessing
its performance and reliability compared to traditional methods used in short circuit analysis. The
key focus is to address the limitations inherent in static, traditional models by introducing a time-
varying resistance approach that adapts to the dynamic nature of real-world short circuit conditions.
To perform the validation, the paper uses an open-source instantaneous and static characteristic

dataset from Kaggle, specifically the (Street Light Fault Prediction Dataset), which consists of data on

94 bulbs (each bulb ID corresponds to a street light number) collected over 365 days. This dataset
includes critical features such as voltage levels, current fluctuations, power consumption, and
temperature readings, all relevant to assessing the behavior of electrical faults. For the purposes of
the analysis, the dataset was filtered to include only the measurements taken under controlled room
conditions (denoted by the feature column “clear”, which corresponds to environmental temperature
conditions between 27°C — 33°C in this present work), ensuring compatibility with the assumptions
of the proposed steady-state circuit model. This sampled open-source dataset is also available in the
supplementary materials. The validation process involved analyzing the following key features:

e  bulb_number:— A unique identifier for each street light, representing distinct measurement

points.

e  voltage_levels (Volts):— The voltage supplied to each bulb, critical for assessing electrical fault
behavior.

. current_fluctuations (Amperes):— Variations in current, indicative of fault dynamics.

e power_consumption (Watts):— The electrical power consumed by each bulb, providing insights
into energy dissipation during faults.

e temperature (Celsius):— Ambient conditions, ensuring compatibility with experimental
constraints.

To validate and compare the effectiveness of both the traditional and proposed circuit models,
the analysis employed descriptive statistics. This method was chosen due to the inherent difficulty in
directly validating the results of a continuous steady-state model against the approximations
provided by static transient models. Descriptive statistics allow for a structured comparison of key
metrics, such as mean, median, standard deviation, and range, offering insights into the predictability
and stability of each model. Traditional circuit models rely on discrete, instantaneous measurements,
which often result in abrupt fluctuations in voltage and current. These fluctuations introduce
inaccuracies and unpredictability, making it challenging to capture the actual behavior of short circuit
events. In contrast, the proposed circuit model incorporates a continuous framework that adapts to
real-world conditions. This approach ensures smoother transitions in voltage and current while
maintaining a stable power output profile over time. As a result, it provides a more realistic
representation of short-circuit dynamics. To facilitate a meaningful comparison, a subset of the
streetlight dataset was selected, focusing on the first three circuits, which exhibit characteristics

representative of conventional systems. This subset served as a standard for evaluating the
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limitations of traditional methods. In contrast, the proposed model was applied to the entire real-
time dataset, allowing for a broader assessment of its effectiveness under room temperature
environmental conditions and operational states. The comparative analysis primarily examined
voltage levels, current fluctuations, and power consumption -key factors in understanding short-
circuit behavior. As demonstrated in the results and discussion section, evaluating these electrical
quantities enabled an assessment of each model’s predictability and sensitivity. The findings aimed
to establish the suitability of the proposed circuit design, particularly in transitions between “Circuit

Block 1” and “Circuit Block 2”, where a time-varying resistance approach was introduced.

4.2.7. Continuous-Time Transient Validation Framework

Validating transient behavior in electrical short circuits demands a shift from instantaneous
singularity models toward continuous, time-dependent frameworks. This paper establishes a
rigorous approach centered on the decay constant (k), derived from the exponential resistance
model presented in the transformed Modified Ohm’s Law (Equation 1). The magnitude |k| defines
the characteristic timescale (t =1/|k|) governing resistance evolution, transforming abstract
singularities into physically measurable dynamics. Large |k| values (> 0.1s7') indicate rapid
collapse during deep-short phases, whereas small |k| values (< 0.005 s™*) signify slow stabilization-
directly quantifying the transition from chaotic transients to ordered recovery. This parameterization
underpins the framework’s predictive capability: 7 determines intervention windows for fault
management, while the sign of k resolves polarity-dependent asymmetries in charge redistribution.
The validation framework is completed through Phase-Space Topology, Bidirectional Power Density
Synchrony, and Polarity-Resolved analysis, ensuring theoretical predictions are consistent with
experimentally observed transient phenomena. Experimental validation utilizes bidirectional
polarity measurements made possible by the “Circuit Block 1” chaotic energy control architecture.
Alongside the initial 3 -minute experiments, a replicate experiment (Appendix C) extends the
observation period to 10 -minutes, following identical short circuit phases -during the short
(forward transient) and after the short (recovery transient). Positive and negative polarity datasets
from both experiments, conducted under 2.5V and 5.0V configurations, undergo synchronized
analysis at 2 -second intervals over 180 -second and 600 -second durations, enabling
comprehensive transient characterization. The extended experiment serves to confirm circuit
performance over longer durations, demonstrating that, in the absence of external disturbances, the
system maintains a remarkably stable response, thereby reinforcing the validity of the 3 -minute

experimental framework presented in this paper. Within this framework, the logarithmic derivative
(kinSt t)=- %ln R(t)) is used to compute instantaneous decay rates, with Savitzky-Golay filtering

applied to suppress noise while preserving essential dynamic features. This dual-polarity approach
grounds the model firmly in empirical reality, capturing resistance evolution through chaotic energy

generation phases that remain absent in conventional frameworks.

4.3. Integration of Non-Ohmic Dynamics into Conventional Power Systems

The transition from Ohmic to non-Ohmic states within “Circuit Block 2” fundamentally alters
the operational characteristics of “Circuit Block 1”. Experimental results presented in Table 3 and
Table 4 reveal that the short-circuit voltage and current measurements indicate a significant excess of

energy output compared to the initial energy input, specifically for external voltage inputs of 2.5V
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and 5.0V. Despite this, conventional electronic and engineering circuit models, which adhere to the
Standard Ohm’s Law and typically operate at higher voltages relative to current, cannot reconcile
these results. The non-Ohmic properties inherent in the energy-circuit’'s components at the terminal
of “Circuit Block 2” introduce a discrepancy that must be resolved to align the generated power with
standard power systems. This resolution necessitates a transformation of the non-Ohmic sections to
produce an Ohmic output. At its core, “Circuit Block 1” exhibits an extraordinary capacity to impede
backflow while redirecting and accumulating the excess short-circuit current introduced through
(L,). Consequently, the inferred excess accumulative power output from “Circuit Block 2” can be
harnessed and converted into an Ohmic form, ensuring a relatively stable current. This approach
facilitates the achievement of higher power levels through voltage boosting, which becomes
imperative due to the substantial voltage drop during the short-circuit phase. Despite the potential
of this approach, a critical challenge arises: no known electronic system is capable of directly
accommodating relatively low input voltages while simultaneously handling high input currents,
similar to the results reported in Table 3 and Table 4. In addressing this gap, two possible alternatives
emerge, with the second being recommended as an immediate solution for any intended application
of the energy circuit for energy generation. One approach involves designing and developing
constant current boost converters capable of operating within the unconventional regime of low
voltage and high current inputs. This would necessitate the development of oscillators specifically
engineered for such a framework, representing a transformative advancement in circuit theory.
However, the feasibility of such a development remains contingent upon significant progress within
the electronics industry, necessitating rigorous testing and sophisticated analysis that extends beyond
the scope of this paper. As a more practical alternative, the recommended approach entails modifying
existing standard constant current boost converters. This modification involves introducing an
independent low-power source at the short-circuit nodes of “Circuit Block 2”, such as a 5.0V input,
to elevate the low short-circuit voltage before feeding it into the boost converter. Importantly, as
demonstrated in subsequent results, this auxiliary power source does not contribute to the final
boosted power output. Rather, its sole function is to ensure the boost converter operates effectively,
given that it may require a higher input voltage than the available short-circuit output. To justify this
integration and facilitate the transition from non-Ohmic behavior in “Circuit Block 2” to an Ohmic
model in “Circuit Block 3", a robust theoretical foundation is necessarily provided in this section.
This foundation elucidates the framework governing the transition from unconventional circuit
behavior to regimes constrained by established circuit theory. The observed data in Table 3 and Table
4, alongside Figure 17, derived from the experimental setup in Figure 12, provide the empirical basis
for this analysis. Since the principal objective of this study is to explore conditions under which the
law of energy conservation may be broken at macroscopic scales in classical settings, a theoretical
framework alone is insufficient. To reinforce these findings, simulated methods are employed
beyond “Circuit Block 3” (mirroring the mentioned design of a constant current boost convertor that
accepts low input voltages and high input currents) to demonstrate the extension of unconventional
results into conventional systems. This section, therefore, not only establishes a theoretical basis but
also provides a practical pathway for the broader application of the energy circuit in real-world

scenarios.

4.3.1. Combining Independent DC Voltage Sources (Analysis and Implications)
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This section presents the first experimental and theoretical framework for combining two
independent DC voltage sources at a common node without shared grounding, a configuration that
fundamentally violates conventional circuit theory. Unlike traditional systems constrained by
Kirchhoff’s voltage and current laws, this architecture challenges the foundational assumption that

voltage sources require a mutual reference ground to operate synergistically.

4.3.1.1. Theoretical Considerations of Combining DC Voltage Sources

This section shows that when two independent DC voltage sources -such asa 5.0V supply (V3)
and approximately, a 0.72V source (V,) (based on the “Circuit Block 2” output measurements
provided in Table 4 and Figure 16) -are galvanically isolated (i.e., not referenced to the same ground),
their circuit topology must conform to fundamental circuit laws. Direct connection without isolation
challenges Kirchhoff’s laws and conventional circuit principles. The short-circuit analysis results
provide a framework where traditional circuit constraints are both violated and redefined at the
interface between conventional and unconventional energy systems.

Kirchhoff's Voltage Law (KVL) Constraints. Kirchhoff's Voltage Law (KVL) mandates that the
sum of voltages around any closed loop is zero: X;V; = 0. If we set V; = 5.0V and V, = 0.72V for
two distinct sources that are directly connected at a common node (e.g., linking their positive
terminals), KVL is violated because the node cannot simultaneously maintain both potentials. This
results in an undefined node potential or theoretically infinite circulating current between the
sources. Conventionally, the node voltage follows: V.4, =V =V, (only valid if V; = Vz) , a
contradiction in this case. However, introducing a low-power constant current boost converter (say
DC-DC) modifies this expectation. The new component operates at a slightly higher voltage than the
short-circuit output from “Circuit Block 2”, ensuring that short-circuit currents remain bounded.

Kirchhoff's Current Law (KCL) and Current Distribution. Kirchhoff's Current Law (KCL)
states that the sum of currents entering a node equals the sum leaving: Y I, =Y Iy At the shared
node, currents from both sources (I; corresponding to (V;) and I, corresponding to (V,)) flow into
the load. However, the voltage disparity also drives an internal circulating current (/,;,.) between the

sources. Using the Standard Ohm's Law: [ =&, where Ripierna; 1S the total internal

Rinternal

resistance of the sources. For low-impedance supplies (e.g., Rinterna = 1Q each), this current

becomes: I = 5'01101'72 = 2.14A. Ordinarily, such current could damage the lower voltage source

through reverse power dissipation. However, the protection mechanism in “Circuit Block 1” prevents
backflow, ensuring that no currents circulate undesirably.

Series Configuration (Voltage Summation). Connecting the 5.0V and 0.72V sources in series
(positive terminal of one to negative terminal of the other) yields additive voltages: Vigeqy = V4 +V, =
5.0V + 0.72V = 5.72V. The load current I, is determined by the total voltage and load resistance R;:

I, = %. Both sources share the same current, making this configuration viable if the 0.72V source
L

can tolerate I;. The “short-parallel connection” within “Circuit Block 1” enforces unidirectional short-
circuit current flow, ensuring viability in series arrangements. Notably, the short-circuit current from
“Circuit Block 2” is significantly higher than the current required to activate the boost converter,

ensuring stability.
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Parallel Configuration (Circulating Currents and Node Voltage). For non-ideal sources with

internal resistances R; and R,, the parallel connection results in a weighted node voltage:

e 50,072
(Vnode = Rfff). Assuming R; = R, = 1Q, the node voltage becomes: V, .4, = Tll = % = 2.86V.
Ri Ry 11
. . . Vi-Vz _ 5.0-0.72 .
The circulating current is then computed as: I ;.. = = = 2.14A. In conventional systems,

R1+R; 2

this circulating current risks overheating the lower-voltage source. However, “Circuit Block
1” introduces critical nonlinearity through its uncommon parallel diode configuration. This design
sustains low-resistance pathways while blocking reverse currents, thereby eliminating thermal
runaway risks. The diodes act as a resistive protection mechanism, ensuring stability without
compromising performance.

Diode-OR Isolation for Reverse Current Mitigation. The short-circuit source of 0.72V is
already protected by the diode configuration in “Circuit Block 1”. This section focuses on applying a
diode-OR circuit to the introduced 5.0V low-power source, ensuring proper activation of the
constant current boost converter. In a traditional diode-OR circuit, diodes D; and D, isolate the
sources. Here, the 5.0V source is routed through diode D;, while diode D, provides a protection
mechanism for the 0.72V source established in “Circuit Block 1”. The output voltage is given by:
Voue = max(Vy,V,) — Vp, where V, = 1.2V (for 1IN5408 power diodes). For V; =5.0V and V, =
0.72V we have: V,,; = 5.0V — 1.2V = 3.8V. With this configuration, the 0.72V source remains
inactive unless the 5V supply fails. This setup prevents reverse currents but does not allow voltage
summation. Consequently, the intended goal is achieved -powering the constant current boost
converter circuit, introduced in the next section as “Circuit Block 3”.

Current Distribution in Non-Ideal Parallel Circuits. In parallel circuit configurations, the

. V-V Vv
currents from each source are given by: I; = 1R—"°d‘2 and I, = ZR—”"de. For Vypqe = 2.86V: I; =
1 2

5.0—-2.86
1

=214A and I, = w = —2.14A. Conventionally, the negative I, signifies reverse current

flow into the 0.72V source -a condition that risks component degradation through Joule heating in
linear systems. However, “Circuit Block 1” introduces nonlinear impedance characteristics,
dynamically modulating the low-resistance pathway to suppress reverse currents while maintaining
forward conduction. This is achieved through synchronized diode biasing, which enforces
unidirectional current flow into “Circuit Block 3,” effectively rectifying I, to a positive value
(+2.14A) despite the voltage differential. The observed deviation from classical circuit theory
emerges from the system’s inherent chaotic dynamics, as quantified by the Modified Ohm’s Law
(Equation 1), which redefines nodal behavior under time-dependent resistance conditions. Backflow
is eliminated, and energy is redistributed through geometric manifolds (Equation 36 and Equation
37), allowing the architecture to convert unconventional short-circuit outputs (“Circuit Block 2”) into
stabilized, Ohmic-compatible currents (“Circuit Block 3”). This transformation supports the
hypothesis that chaotic energy terms (SE.) dominate in non-autonomous systems, enabling
controlled energy amplification.

Remark 8 (Simulation-Driven Design Rationale). Although experimental validation of multi-
source integration is still underway, the simulated framework offers critical insights into low-voltage
activation thresholds and current stabilization mechanisms essential for practical constant current

boost converter design. This approach eliminates the prohibitive complexity of iterative hardware

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

d0i:10.20944/preprints202311.1310.v7


https://doi.org/10.20944/preprints202311.1310.v7
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 August 2025 d0i:10.20944/preprints202311.1310.v7

65 of 132

recalibration in “Circuit Block 3”, demonstrating that a unified converter architecture -capable of
dynamically adjusting to multiple output voltages through parametric tuning -delivers superior
scalability compared to fixed-output configurations. Serving as a bridge between theoretical
innovation and engineering pragmatism, the computational model prioritizes system adaptability

over custom circuit modifications for each voltage regime.

4.3.1.2 Description of the Simulation Framework

The simulation framework is designed to model the complex electrical interactions governing
short circuit behavior within the proposed energy-circuit. It begins with “Circuit Block 1”7, which
represents the power source, while accounting for practical resistances introduced by connecting
wires and the internal resistance of the source. This approach ensures a realistic representation of
electrical circuits, acknowledging that completely resistance-free conditions are unattainable.
Incorporating these elements allows the simulation to align with real-world constraints, providing
an experimentally valid analysis of short circuit phenomena. To establish the transition from transient
short circuit currents to a time-dependent and continuous framework, the simulation applies
Equation 1 and Equation 5 across experimental Cases 1 through Case 4. These equations govern the
transformation process, ensuring that short circuit currents evolve dynamically over time.
Furthermore, the framework validates that the Modified Ohm’s Law functions coherently between
experimental applications (Equation 116) and computational methodologies (the simulation itself),
reinforcing the consistency of the proposed model across different investigative approaches. A crucial
aspect of the simulation is its ability to experimentally verify the dependency of generated short
circuit current on initial circuit power input -an inherent property of the Modified Ohm’s Law. To
illustrate this dependency, simulation experiments utilize a 5V power supply. The structured
analysis of Case 1 to Case 4 provides insights into how the “energy-circuit” responds to controlled
disruptions while effectively managing excess power for sustained operation. Addressing the
necessity of a robust simulation platform, the paper implements Python-based modeling executed on
Google Colab. The choice for Python is driven by two primary factors: accessibility to open-source
computational resources and the limitations of conventional circuit simulation tools in handling time-
dependent short circuits. A significant challenge in simulating electrical short circuits arises from the
constraints inherent in standard circuit simulation software. Programs such as SPICE-based
simulators and MATLAB/Simulink, despite their widespread use in circuit analysis, struggle to
accurately model short circuits in a dynamic time-dependent framework. These tools primarily
operate under steady-state or quasi-static assumptions, making them unsuitable for capturing rapid
transient current surges and the continuous evolution of circuit behavior during a short circuit event.
Their reliance on predefined stability conditions hinders their ability to represent the dynamic and
nonlinear electrical interactions occurring within an actively disrupted circuit. Further assessments
highlight the computational limitations of these conventional tools. For instance, LTspice, a widely
adopted SPICE-based simulator, relies on fixed time-step algorithms that often fail to resolve the
complex relationships between time-varying resistances and transient current responses. Similarly,
COMSOL Multiphysics, known for its coupled physics simulations, introduces significant
computational overhead that impedes real-time modeling of sustained short circuits. This challenge
stems from the numerical instability encountered when solving stiff differential equations over
extended timeframes. Specifically, COMSOL’s discretization techniques struggle to maintain

accuracy when resolving instantaneous voltage collapses and rapid current escalations inherent to
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short circuit conditions. As a result, neither tool offers a satisfactory resolution for simulating the
continuous evolution of circuit parameters under persistent short circuit scenarios. To overcome
these limitations, the Python-based simulation framework utilizes scientific computing libraries to
dynamically solve the governing differential equations of the “energy-circuit”. The implementation
of adaptive solvers ensures high temporal resolution while mitigating numerical instabilities -issues
that often hinder traditional simulation tools, particularly in real-world scenarios such as electrical
short circuit measurements and analysis. Additionally, executing the framework on Google Colab
enhances scalability by enabling integration with open-source resources while ensuring
reproducibility across diverse computational environments.

Voltage Simulation Algorithm. The voltage simulation algorithm codifies the empirical
dynamics of voltage collapse observed under short circuit conditions, as reported in Table 3 and Table
4. The process initiates with the external DC power source establishing the voltage at “Circuit Block
1”7 (CB1), nominally measured at approximately 2.4V. Upon activation of the short circuit pathway,
a sharp voltage reduction is recorded-dropping to the 0.8 — 0.9V range fora 2.5V input, and 0.7 —
0.8V fora 5.0V input. These discontinuities in voltage are algorithmically encoded by introducing
a transformation coefficient, ¢, empirically derived from the ratio between the output voltage under

short circuit conditions at “Circuit Block 2” (CB2) and the nominal CB1 voltage. For instance, under

Vepz _ 071 0.2958). Let x denote

a 5.0V input scenario, the transformation is captured as: (c =
VeBa 2.4

the stabilized voltage at CB1 immediately before the short circuit is triggered. The function g(x),
formalized in Equation 120, defines the corresponding voltage at CB2 as a scaled response to x
under short circuit conditions:

g(x) = Ve, = ¢ - x with ¢ = 0.2958 (120)

Equation 120 furnishes a deterministic computational law governing voltage translation from
CB1 to CB2, embodying the empirical energy dissipation and redistribution phenomena triggered by
short circuit events. The algorithm enforces this transformation consistently across simulations,
initially assigning the CB1 voltage via controlled DC input, and then applying the scaling factor ¢ to
derive the resultant voltage at CB2. Once the transformation is executed, the simulation advances to
quantify the instantaneous power output at CB2, using the voltage value obtained from Equation 120.
This transition sets the stage for the power simulation captured in Equation 121:

Poutputcg, = Vesz X Ishort_circuit_effect_current (121)

Equation 121 provides a foundational expression for computing the simulated power input into
“Circuit Block 3”, a topic further analyzed in subsequent sections. Through this approach, the
simulation framework successfully integrates empirical observations with computational modeling,
ensuring a comprehensive representation of the circuit’s dynamic voltage behavior under short

circuit conditions.

4.3.2. Circuit Block 3 (Advancing Energy Transformation)

This section introduces “Circuit Block 3”7, a crucial component designed to transform the non-
Ohmic output from “Circuit Block 2” into an Ohmic format suitable for standard circuit applications.
Building upon the energy transformation process, “Circuit Block 3” introduces the “load
component_CB3”, with a constant current boost converter characteristics. Unlike “Circuit Block 1”
and “Circuit Block 2”, which operate through Ohmic to non-Ohmic state, “Circuit Block 3” aims for

an Ohmic state while maintaining a high and consistent current. To achieve this transition, “Circuit
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Block 3” leverages the existing resistance from “Circuit Block 17, denoted as Rgport effective (Equation
118), rather than introducing additional resistive elements (a simplification for simulation purposes).
This effective resistance is then incorporated into the analysis of energy conservation to investigate
the energy-circuit’s behavior. Within “Circuit Block 3”, the “load component_CB3” plays a key role in
achieving the Ohmic state while maintaining consistent short-circuit current. Its primary function is
to boost the voltage to its highest achievable level while keeping the current constant. Ideally, this
component would be a boost converter circuit. This section explores a simplified design for the “load
component_CB3” based on mathematical formulas describing the dynamics of the inductor current
(iL) and capacitor voltage (vC) over time. The developed mathematical structure, focusing on the
inductor and capacitor as the main components of “Circuit Block 3”, will later be used in simulations
to analyze the component’s behavior within the “energy-circuit”.

The Inductor Current (iL). The basic formula for the voltage across an inductor is given by;

vl = L5t
(122)

In Equation 122, vL represents the voltage across the inductor, L is the inductance itself, and
(‘zl—i:) signifies the rate of change of the inductor current over time. Equation 122 is a fundamental

relationship used in boost converter applications, and it has been adapted for various purposes by
[83-85]. In the boost converter circuit, during the on-time (7,,) of the switch, the voltage across the
inductor is the difference between the input voltage (v;,) and the output voltage (v, ). This is because
the inductor is effectively connected to the input during this time. Further, during the on-time (T,,,)
of the switching element, the inductor current (i,) increases, and during the off-time (T,ss), the
inductor discharges through the load. In this case, we consider the scenarios; due to the on-time (7,,)
and due to the off-time (T ().

During ON time (0 < t < T,,). The voltage across the inductor (vL ) is equal to the difference
between the input voltage (v;;,) and the output voltage (v,,,) according to Equation 123.

VL = Vip = Voye (123)

Now, relating Equation 123 to Equation 122 we obtain Equation 124, which is to be further

diL diL Vin—",
reduced as: vip — Voyr = L— = —= = mf"”t

di Vin—V,
Hence, d—tL = et (124)

During OFF time (T,sf < t <T). The voltage across the inductor (vL) is equal to the output

voltage (v,,;), a situation expressible according to Equation 125.

VL = —Vyyt (125)

Applying Equation 125 to Equation 122 we obtain; L ‘Z—itL = —V4y Which on rearranging becomes
Equation 126.

dii, _ —Vout

ac L (126)

Next, we express the duty cycle (D) in terms of time. The duty cycle is defined as the ratio of the

on-time (T, ) of the switch to the total time period (T), as expressed in Equation 127.
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p="lr (127)

The total period is the sum of the ON and OFF times and can be expressible according to

Equation 128.
T =Ton + Topr (128)
Using Equation 127 in Equation 128 we get;
T=T,,+(1-D)T (129)
Solving for T,, and T,r we have;
T, = D.T and similarly, (Torr = (1 —D).T) (130)

Now, we can express the rate of change of inductor current (%) during the entire period as;

dip _ Vin—Vout Vout
L= p. (T) — (1—D). 2o (131)
Simplifying Equation 131 further, we obtain Equation 132 as follows.

diy, _ Dvin—vout
T (132)

Equation 132 which is a first-order linear differential equation provides the final expression
(d—iL) for the rate of change of inductor current with respect to during the entire switching period

dt

within the “Circuit Block 3”. If we integrate this equation over time, we can obtain the actual
expression for i, as worked out in the subsequent section.

Remark 9 (On “energy-circuit” Simulation). The on-time (7,,) event in “load component_CB3”

can be related to the switching frequency (f) as T, = % Substituting this into the duty cycle

definition (Equation 127), we get D = fiT This duty cycle definition will later be used for simulating

real-world scenarios of the proposed “energy-circuit”.
Solution for the Constancy of i;. Proceeding from Equation 132, the goal of this workflow is to

find the actual expression for I, by integrate both sides of the equation with respect to time t.
[%Edt = [ Wi = vouodt (133)
Solving Equation 133 gives;

i(t) = % [(Vin = Vour)dt + Cy (134)

Where C; is the constant of integration.

Equation 134 can be rewritten to give the following relationship;
iL(t) = %(f vindt - .fvoutdt) + Cl-

The integration of v;, with respect to time results in (v;,.t), and the integration of v,,; with

respect to time results in (v,,,.t), and the operation can be expressed according to Equation 135.
. 1
i@t) = I Wi t = Vo " 1) + €4 (135)

Equation 135 further simplifies to Equation 136 as follows.
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iL(®) = 1 (Wi — Vou) ) + G (136)

Here, C; is a constant of integration.

Determining the integration constant C,. To determine C;, we need an initial condition. This
can be achieved by setting t = 0, the inductor current i, is equal to the short circuit effect current
(Ishort_circuit_effect)» which is the initial condition to be used in the “energy-circuit” simulation.

1,(0) = Ishort_circuit_effect (137)
Substituting t = 0 and Equation 137 into Equation 136, we then solve for C; as follows;

Lshort_circuit_effect = %(0 — 0) + Cy, which reduces to Equation 138.

C1 = Lsnort circuit_effect (138)

Now, substituting Equation 138 back into Equation 136 we obtain; i,(t) = %((vm — Vout) " t) +
Lshort circuit ef fect» Which simplifies to:

i1.(8) = 1 Win- t = Vour- ) + Lshore circuit of fect (139)

Equation 139 provides the actual expression for the inductor current (i, ) as a function of time ¢
in the boost converter circuit for “Circuit Block 3”.

Capacitor Voltage (vC). To complete the mathematical representation of the capacitor voltage
(vC) equation, this section uses the fundamental relationship in circuit analysis, which relates the

current (i), capacitance (C), and voltage (v) for a capacitor according to Equation 140.

dve
dt

i=C

(140)
In this case, the current i is the inductor current (i;), and the voltage v is the capacitor voltage

(v;) [84]. Therefore, Equation 140 becomes.

_ ~dve

=03
(141)
Now, the next task is to solve the differential Equation 141 for v, since the inductor current (i)

is known from the boost converter equations through Equation 138.

Rearranging Equation 141 we get;

dve _ i

dt c

(142)
We then integrate Equation 142 with respect to time to obtain Equation 143.

[Sedt = [Ldt = v () = £ [ i, dt + (143)

Where C, is the constant of integration. Substituting for i; from Equation 140:

ve(t) = %f E ((Vin — Vout) t) + Ishort_circuit_effect] dt+ G, (144)
Solving Equation 144 reduces the problem to:

1[1 [ Win—vout)t?
Ve (t) = E [Z (%) + Ishort_circuit_effect] + 62(145)
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This equation represents the voltage across the capacitor as a function of time. The integration
constant €, would be determined by the initial voltage condition across the capacitor, typically
provided in the problem statement or the energy-circuit's initial state.

Determining the integration constant C,. The constant C, is determined using the initial
condition for the capacitor voltage, typically v.(0). Assume at t = 0, the capacitor voltage is known:

e(0) = veo (146)

Substituting t =0 into the expression for v.(t) (Equation 145) we obtain: v, =

1 [1 ((Vin_vout)'oz

oz . ) + Ishort_circuit_effect] + C,, which simplifies to:

C; = vy
(147)

Thus, the expression for the capacitor voltage becomes:

1[1 [ Win—vout)t?
Vc(t) = c [Z (%) + Ishort,circuit,effect] + Vo (148)

Equation 148 gives the expression for the capacitor voltage (v,) in terms of the inductor current
(i) and other circuit parameters constituting the “load component_CB3”. The equation suggests that
the voltage across the capacitor v.(t) changes over time due to the combined effects of the
inductance I;, the difference between the input and output voltages (v, — v,y,), and a short circuit
current effect (I short_circuit_ef fect). The equation is quadraticin time ¢, indicating that the voltage may
increase non-linearly over time due to the inductive effects, and also linearly due to the short circuit
effect. The term involving t? suggests that the inductive component contributes to a parabolic
increase in voltage over time, while the term involving t suggests a linear contribution from the
short circuit effect. The mathematical formulations through “Circuit Block 3” will be highly relied on,
through simulating the provided “energy-circuit”.

“Load Component_CB3” Major Simulation Elements-An Overview. “Load Component_CB3”
is a specialized circuit designed to efficiently convert excess energy from “Circuit Block 2” into a
usable DC voltage. This voltage boost is essential for integrating the energy circuit into conventional
electrical systems. The circuit's ability to handle low input voltages, as shown in Table 1, makes it a
valuable component for exploring potential applications that challenge traditional energy
conservation paradigms.

Inductor (L). The inductor value (L) in the “load component CB3” significantly influences energy
storage and transfer. Its selection is based on factors including desired output voltage, input voltage,
duty cycle, switching frequency, and ripple current. The inductor must be capable of handling the
required current and operating within the specified input voltage range. For simulation purposes,

the inductor value will be fixed.

L = Louvind (149)

Equation 149 considers;
e L is the inductor value.
® v,y isthe desired output voltage.
e v istheinput voltage.
e D isthe duty cycle of the converter.
e f; isthe switching frequency.

e  Ai; is the peak-to-peak inductor ripple current.
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Switching Element. In practical settings, the objective here is to choose a switching element
(such as MOSFET) capable of handling the desired voltage and current while minimizing ON
resistance (Rys0,). The procedure involves considering the voltage rating, ensuring the switching
element in this context can handle maximum current, and selecting a switching element with low ON
resistance to reduce power losses.

Diode (D). In this step, a diode can be selected with a voltage rating higher than the desired
output voltage. The diode is crucial for allowing current flow and maintaining the desired output
voltage.

Output Capacitor (C). In designing the “Load Component_CB3”, the output capacitor should
be capable to handle the output current and maintain the required output voltage. This component
assists in smoothing out voltage variations and ensuring stability in the output.

Remark 10 (Energy Transformation in “Circuit Block 3”). The selection of “load
component_CB3” enhances the overall efficiency of the energy circuit and its role in challenging
conventional energy conservation laws. Specifically, it facilitates the transformation of the excess
energy generated in “Circuit Block 2”7 from a non-Ohmic to an Ohmic framework, questioning the
global validity of energy conservation. Within “Circuit Block 3”7, the primary objective is to refine the
outputs derived from “Circuit Block 2” into an Ohmic format suitable for standard circuit
applications. This transformation is a crucial step toward integrating the circuit into conventional
electrical systems while maintaining its theoretical significance. Figure 13 provides a block diagram

of the “energy-circuit” component, “Circuit Block 3”.

Circuit Block 3

A

(C'ons‘rant Current \
and Voltage
Boosting Circuit

CBS+omt

CBz+out CBSHn

- |CB3_; —
CBZ—OU,I: = CBS—OHI

Figure 13. “Circuit Block 3”-Energy Transformation and “Load Component_CB3”. (The block diagram
illustrates the energy transformation process in “Circuit Block 3” providing a constant current boost converter

model for voltage amplification).

A Skeptics Note (Clarifying Energy Transformation in “Circuit Block 3”). The primary role of
“Circuit Block 3” is to transition the energy circuit from the non-Ohmic framework introduced
through “Circuit Block 1”7 and “Circuit Block 2” to an Ohmic model compatible with existing
engineering systems, rather than to generate excess power. The objective of challenging the law of
energy conservation is already demonstrated in “Circuit Block 2”, as detailed in the results section.
Indeed, both theoretical and experimental findings suggest that future research could further explore
multiple frameworks for breaking the law of energy conservation at macroscopic levels, based on the
proposed circuit model, depicted in Figure 12. Therefore, “Circuit Block 3” serves primarily as an

interface that aligns the energy circuit with conventional electrical systems, ensuring practical
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compatibility. Given its higher power input and output compared to external power inputs to
“Circuit Block 17, as indicated in Table 3 and Table 4, it facilitates seamless integration into existing
infrastructure by utilizing excess power for voltage amplification. This design highlights adaptability
to modern electrical and electronic technologies. This clarification is necessary due to skepticism
regarding the introduction of capacitive and inductive elements into the energy circuit, which some
argue undermines the possibility of energy creation. However, this paper presents a distinct
perspective, emphasizing that the energy-generation framework in “Circuit Block 1”7 and “Circuit
Block 2” is strictly resistive, built upon materials -such as diodes -that do not store substantial electric
charge. Any argument seeking to invalidate the proposed circuit model beyond “Circuit Block 2” is
therefore rooted misconceptions either related to perpetual motion machines (PMMs) or otherwise.
Notably, this paper does not focus on developing PMMs but rather on re-examining the fundamental

principles governing energy conservation.

4.3.3. Circuit Block 4 (Post Energy Generation-Energy Storage Component)

This section extends the discussion into a familiar domain -energy storage frameworks. “Circuit
Block 4” addresses a critical aspect of the proposed energy circuit: the storage and management of
harnessed energy. While “Circuit Block 3” is responsible for transforming excess power generated by
“Circuit Block 1”7 and “Circuit Block 2”, the ability to store this energy effectively is essential for
practical applications. Therefore, this section focuses on the role of “Circuit Block 4” as the energy
storage component, a fundamental element in any energy system. The significance of “Circuit Block
4” lies in its function as an energy conservation interface. It captures the output power from “Circuit
Block 3” and optimizes its distribution for various applications. This process may involve integrating
a power control unit that regulates the output, ensuring that energy is efficiently managed and
adjusted to meet different operational requirements. Additionally, “Circuit Block 4” can incorporate
energy storage mechanisms such as batteries or supercapacitors, allowing surplus energy to be
retained for future use. This capability introduces the possibility of a self-sustaining energy circuit, a
concept that aligns with the growing interest in sustainable energy solutions. The idea of self-
charging systems has gained considerable attention in recent years, particularly in response to the
increasing demand for renewable and autonomous energy sources. Although fully operational self-
charging electrical circuits have yet to be realized, advancements in magnetic resonance and
metamaterials offer promising directions for future exploration [86-90]. Within this context, “Circuit
Block 4”7, through its energy storage capabilities, establishes a foundation for further research in this
field. A key component of “Circuit Block 4” is its power control unit, which plays a crucial role in
managing the excess energy transferred from “Circuit Block 3”. This unit ensures a smooth transition
to a stable power level by precisely regulating energy flow, thereby minimizing losses and
maintaining power quality. Furthermore, it facilitates voltage alignment with the power supply or
even enables an increase to higher desired values. This controlled adjustment establishes a
regenerative loop, potentially challenging conventional energy conservation principles while
maintaining a consistent power output. Figure 14 presents the overall energy circuit configuration,
illustrating the specific components within “Circuit Block 4” through a block diagram. Thus, “Circuit
Block 4” serves as both a storage mechanism for the generated energy and a potential enabler of self-
charging functionality. While fully autonomous self-charging energy systems remain an area of
ongoing research, the design principles underlying “Circuit Block 4” offer valuable insights into

future advancements in energy generation, storage, and management.
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Figure 14. “Circuit Block 4” Configuration-Energy Storage and Potential Recharging System (“Circuit Block 4”
serves as a crucial interface in the energy conservation process, capturing output power from “Circuit Block 3”

and overseeing its efficient utilization).

Selection of the “Circuit Block 4” Energy Storage Unit. The role of “Circuit Block 4” within the
proposed energy circuit is to incorporate an efficient energy storage mechanism that captures and
manages the high-power output generated by “Circuit Block 4”. Among various storage options, this
paper emphasizes the advantages of a capacitor-based system while acknowledging alternative
solutions for diverse applications. A well-designed capacitor-based storage unit ensures efficient
energy management through a dedicated circuit comprising a diode to prevent reverse current flow,
a current-limiting resistor to regulate charging speed, and a voltage regulator to maintain optimal
charging levels [91,92]. During discharge, a controlled switch and a load resistor facilitate a stable
energy release. Capacitors are particularly advantageous due to their rapid charging and discharging
capabilities, which align with the high-power nature of “Circuit Block 4”. Additionally, their long
cycle life ensures durability over repeated charge-discharge cycles, and their low internal resistance
enhances energy transfer efficiency. However, alternative storage technologies merit consideration
based on specific application needs. Traditional batteries, such as Lithium-ion (Li-ion) and Lithium
Polymer (Li-poly), offer higher energy density, enabling greater energy storage within a compact
volume, though they lack the rapid energy release efficiency of capacitors [93,94]. Supercapacitors
provide an intermediate solution by combining the high energy density of batteries with the fast
charging and discharging characteristics of capacitors [95]. Another alternative, the flywheel energy
storage system, utilizes mechanical rotation for energy retention, delivering high power output but
requiring more space [56]. Given these considerations, selecting the most suitable storage unit for
“Circuit Block 4” depends on balancing response time, energy capacity, and operational efficiency.

Remark 11 (Recommendation and Considerations). The choice between a capacitor-based
storage system and alternative solutions depends on the specific requirements of the application. For
scenarios demanding rapid response times and frequent charge-discharge cycles, capacitors offer an
optimal solution. In contrast, applications requiring higher energy density and extended storage
durations may benefit more from batteries or supercapacitors. A careful assessment of the operational
constraints and performance needs is essential to determine the most appropriate energy storage unit
for “Circuit Block 4”.
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4.3.4. Circuit Block 5 (Automation and Safety Control)

The sequential development from “Circuit Block 1” through “Circuit Block 4” demonstrates the
achievement of the paper’s primary objective -energy generation in “Circuit Block 1” and “Circuit
Block 2”, followed by energy transition and storage in “Circuit Block 3” and “Circuit Block 4”.
However, the safe and controlled operation of the energy circuit remains crucial, particularly when
adapting the system to real-world applications where power requirements vary. To address this
need, “Circuit Block 5” is introduced as an automation and safety control mechanism, ensuring the
system operates within safe limits while maintaining optimal efficiency. The integration of “Circuit
Block 5” is essential for regulating short circuit current outputs and durations, especially since
prolonged short circuits may be unnecessary or even detrimental, depending on the power source
and application. To achieve this, an automated control mechanism is recommended to manage the
on-off durations of power creation events. Previous experiments incorporated an Arduino-based
sensor system to measure output voltage and current within the energy circuit, demonstrating the
feasibility of real-time monitoring. A similar sensing system can be implemented in “Circuit Block 5”
to control the timing of short circuit events and facilitate seamless energy generation. Functioning as
a critical safeguard, “Circuit Block 5” actively monitors the short circuit current within “Circuit Block
2” and dynamically adjusts the system’s parameters when necessary. This is achieved by integrating
a sensor system consisting of a current sensor and a microcontroller, which continuously tracks
current flow and detects abnormal fluctuations or prolonged high-current levels. Given that the
“energy-circuit” model has the potential for a cycle-recharging mechanism, the control system
intervenes when a risk is identified. It either terminates the short circuit event or momentarily
disrupts it after supplying excess current for a predefined duration. This safety feature is particularly
significant in light of research findings that highlight the risks associated with prolonged short
circuits, including contact welding in electrical systems, even in vacuum environments [96]. Through
the implementation of a dynamic control system, “Circuit Block 5” mitigates these hazards and
enhances the overall safety of the energy circuit. Beyond its protective function, “Circuit Block 5”
plays a pivotal role in balancing energy generation and system reliability. By precisely regulating
short circuit durations, it ensures that maximum energy is extracted without compromising the
stability of the system or connected components. Figure 9 presents a block diagram illustrating the
placement of “Circuit Block 5” within the overall “energy-circuit” configuration, emphasizing its role
in maintaining both efficiency and safety.

The Sensing Element Operation Mechanism. The operation of “Circuit Block 5” is centered on
a sensing element that continuously monitors the short circuit current input to “Circuit Block 37,
particularly at nodes A and B. The current sensor generates an analog signal proportional to the
short circuit current, which is then processed by the microcontroller. Predefined threshold values
establish safe operating limits for the short circuit duration, ensuring that the system operates within
optimal parameters. The microcontroller continuously compares real-time current measurements
against these thresholds and autonomously adjusts the duration of the short circuit event when
necessary. If the detected short circuit current exceeds or falls below acceptable limits, the
microcontroller activates an automation mechanism to regulate the energy circuit’s operation. This
closed feedback loop ensures continuous communication between the sensor, microcontroller, and
the broader energy system, enabling real-time adjustments that enhance both safety and energy

efficiency.
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Remark 12. The sensing element in “Circuit Block 5” operates using an external power source
independent of the input power supplied to “Circuit Block 1”. However, a significant advantage of
the “energy-circuit” model is its ability to self-sustain, making it possible to power the sensing
element using excess energy stored in “Circuit Block 4”. Experimental results indicate that the final
output energy from “Circuit Block 3” is significantly higher than the initial input energy supplied to
“Circuit Block 1”. This intentional design enables the sensing element to transition from relying on
an external power source to a self-sustaining mode, further enhancing the autonomy and efficiency
of the system. This dual-mode functionality aligns with the self-charging characteristics of the
“energy-circuit” model, reinforcing its innovative approach to energy generation and management.

Remark 13. Overall “energy-circuit” Representation. The overall configuration of the energy
circuit, encompassing all major components from power input to energy storage, is illustrated in
Figure 9. The automation block (“Circuit Block 5”) is strategically positioned before “Circuit Block
3”, forming an integrated system that optimizes energy utilization while ensuring safety and
reliability. This block diagram provides a comprehensive representation of the energy circuit’s
design, highlighting the interconnections between circuit components and the crucial role of
automation in regulating energy flow. Through this structured approach, the “energy-circuit” model
presents a novel framework that combines energy generation, unconventional conservation, and

intelligent control mechanisms.

4.3.5. Simulation-Based Validation of the “Energy-Circuit” Framework

To ensure the robustness and reliability of the simulation framework spanning “Circuit Block 1”
to “Circuit Block 3”, a statistical validation approach was employed. This validation assessed the
consistency of key circuit parameters under the experimental configuration involving an external 5V
initial input. The validation process aimed to quantify variations in power output and short-circuit
effects, examine sensitivity relationships, and determine the stability of voltage responses across
circuit blocks. The main results from the simulations, provided in the supplementary materials,
served as the reference dataset for these analyses. The statistical validation involved computing
central tendency measures, dispersion metrics, and confidence intervals for circuit parameters,
thereby establishing expected ranges under idealized conditions. The coefficient of variation was
used to evaluate the relative fluctuations in power output, short-circuit current, and voltage stability.
A low coefficient of variation for voltage parameters indicated minimal fluctuations in voltage
responses across circuit blocks, reinforcing the framework’s stability. However, higher variability in
the short-circuit current and power output suggested sensitivity to operational changes, necessitating
further sensitivity analysis. To assess the relationship between input parameters and power output,
a sensitivity ranking was performed using Spearman correlation analysis. The ranking provided a
measure of the degree to which variations in voltage and short-circuit current influenced power
output, identifying key drivers of circuit performance. Additionally, Monte Carlo simulation results
illustrated the variability of power output across a distribution of input conditions, allowing an
evaluation of the extent to which circuit behavior aligns with theoretical expectations. Further,
residual analysis was conducted to examine deviations between predicted and observed power
output values, revealing underlying inconsistencies in circuit behavior. A probability density
function analysis of circuit output variations was also performed to characterize the likelihood
distribution of power output fluctuations. These analyses collectively provided insight into the

consistency and predictive accuracy of the simulation framework.
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5. Results and Discussion

This section evaluates the energy-circuit's performance through experimental measurements and
numerical simulations, validating its feasibility across diverse operating conditions. The relationship
between bidirectional energy flows, geometric manifolds, and time-dependent impedance elucidates
the circuit’s capacity to exceed classical dissipation limits, redefining energy conservation as a

conditional, symmetry-dependent principle.

5.1. Experimental Validation of Steady-State Short-Circuit Dynamics and Energy Redirection

The experimental investigation of the energqy circuit’s response to short-circuit events, conducted
under controlled 2.5V and 5.0V external input configurations, reveals transformative insights into
its ability to regulate transient energy flows, sustain steady-state operations, and redirect excess
power. These findings, derived from rigorous calibration protocols and adaptive sampling strategies
(see section 4.1.5), challenge conventional models of short-circuit behavior while aligning with

emerging theoretical frameworks that prioritize time-dependent, non-dissipative energy dynamics.

5.1.1. Pre-Fault Circuit Stability and Sensor Calibration Integrity

A critical requirement for evaluating the unconventional electrical behavior of the proposed
“energy-circuit” under short-circuit conditions is ensuring that the baseline state of the circuit is both
stable and well-calibrated. During the experimental phases, the measured external source voltages
revealed important insights into the circuit’s robustness and protective mechanisms. For the 2.5V
external input configuration, the supply voltage dropped to approximately 1.66V and remained
consistent before, during, and after the short circuit event. A comparable trend was observed under
the 5.0V input configuration, where the voltage stabilized around 2.61V across all phases. These
voltage drops were recorded using an external high-precision voltmeter, independent of the current
sensor, thereby eliminating any potential distortion caused by the sensor’s ratiometric output
behavior. The observed voltage stability -despite the presence of an intentional short circuit -
demonstrates that the circuit does not collapse into a zero-voltage state. Instead, it maintains
regulated voltage levels well above zero, indicating a novel protective mechanism inherently
supported by the “short-parallel connection” configuration introduced in “Circuit Block 1”. This
behavior not only reflects structural integrity but also showcases an emergent resilience against
destabilizing feedback commonly associated with short circuit faults. The coordinated diode
arrangement, especially the roles of D, and D; in preventing reverse current propagation, is
instrumental in preserving this operational stability. To anchor the subsequent analysis on a precise
and representative foundation, a 40-second segment was selected from the full 180-second dataset.
This segment corresponds to the baseline phase -specifically, the period immediately preceding the
short circuit initiation. It captures the lowest and most stable voltage readings at the output node
(Node B), serving as a control reference for assessing the perturbations introduced by the electrical
short. These baseline readings are systematically reported in Table 3 (2.5V configuration) and Table
4 (5.0V configuration), alongside the short-circuit and recovery measurements that follow. This
segmented dataset facilitates targeted evaluation while preserving the broader context offered by the
complete 180-second time series, which will be utilized in later sections to assess long-term
redistribution and recovery patterns. During the baseline period, voltage measurements at Node B
demonstrated high stability. For the 2.5V input configuration, values averaged 2.47V with a
deviation of +0.01V, while for the 5.0V configuration, voltages consistently ranged between 2.46V
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and 2.48V. These readings were derived from the Arduino’s 10-bit analog-to-digital converter
(ADC) and refined through a rigorous averaging protocol of 10,000 samples per observation. Such
extensive averaging minimized quantization noise and stochastic artifacts, enhancing the precision
of sensor-derived data in alignment with established signal measurement standards (IEEE Std 181-
2011, [97]). Measurement integrity was further reinforced by the performance specifications of the
ACS712T Hall-effect current sensor, which features a ratiometric output and a factory-trimmed
accuracy of +1.5%. These design attributes ensure that the sensor output accurately tracks actual
current levels relative to supply voltage, thereby supporting high-fidelity current measurements. The
alignment between voltimeter-based voltage observations and sensor-inferred current readings
confirms the system’s calibration stability and reliability prior to fault induction. Together, these
findings validate the operational soundness of the energy-circuit before the onset of the short circuit.
Establishing this calibration framework is essential for isolating genuine circuit behavior from
potential sensor anomalies during the transient and recovery phases. More importantly, the ability
of the circuit to maintain non-zero voltages during and after the short circuit speaks to a foundational
design strength embedded in the diode-based control logic. This resilience forms the basis for
analyzing more complex current dynamics, including those associated with bidirectional chaotic flow
and confined carrier accumulation during short-circuit events, as explored in subsequent sections.
Furthermore, the sensor’s consistent performance under both 5.0V and significantly lower 2.5V
supply conditions highlights its broader operational applicability. The stable current readings
observed in the 2.5V configuration (Table 3) -well below the manufacturer’s nominal 5.0V
specification -demonstrate that the ACS712T can maintain reliable functionality in low-voltage
applications. This adaptation was intentionally incorporated into the experimental design to validate
the conceptual framework of the energy-circuit at reduced supply levels. An extended investigation
into the sensor’s performance under various low-voltage regimes is currently underway and will be

reported in a separate study.

5.1.2. Transient-Bidirectional Response and Diode-Mediated Charge Control

Upon short-circuit initiation at Nodes A and B (Figure 12), both the 2.5V and 5.0V external
input configurations exhibited rapid and pronounced current surges exceeding 8.54 within
milliseconds, accompanied by voltage collapses ranging from 0.69V to 0.87V, as reported in Table
3 and Table 4. These transient responses, captured at a 100-millisecond sampling resolution, align
with ultrafast fault propagation phenomena commonly observed in semiconductor-based switching
studies ([98,99]). However, the circuit’s progression from transient to a stabilized high-current regime
deviates significantly from conventional fault behavior, a divergence that can be attributed to the
unique diode-controlled architecture implemented in “Circuit Block 1”. Within the 6-minute
window of sustained short-circuit conditions, two distinct measurement regimes emerge, both
derived from the ACS712T current sensor’s negative voltage deviations from its 2.5V quiescent
reference. Although technically negative, these readings are analytically interpreted in two stages.
During the first 3-minute interval, these negative outputs are treated as functionally positive
(forward phase, Table 3 and Table 4). This interpretation assumes that immediately after fault
induction, charge carriers -driven by the abrupt potential gradient -initially propagate in a forward
direction, attempting to follow the path of least impedance through the diode network. This phase
reflects a form of exploratory charge redistribution, consistent with standard resistive behavior under

Kirchhoffian principles, where the system searches for an energy-minimizing configuration through
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the forward-biased components of the circuit. In the latter 3-minute interval, the same negative
sensor outputs (Table 3 and Table 4) are interpreted as truly reverse-directional, representing current
that, under normal conditions, would seek to flow back toward the source to complete the loop -as
prescribed by Kirchhoff’s voltage and current laws. However, the architecture of “Circuit Block 1”
explicitly suppresses such loop closure. Diode D,, connected to the grounded negative terminal, and
Ds, routed toward the downstream stage of the circuit, act not merely as one-way gates but as dynamic
boundaries that prohibit reverse current propagation. Their orientation and bias conditions prevent
return flow to the source while simultaneously enabling charge migration forward, resulting in a non-
reciprocal diode network that enforces directional confinement. As no physical return path exists,
current carriers in both forward and reverse orientations become trapped within the diode junctions,
enforced by the circuits resistive characteristics within “Circuit Block 1”. This leads to the emergence
of a bidirectional confinement regime, where positive- and negative-directional carriers coexist
without forming a closed conductive loop. Rather than decaying or causing instability, this dual-
directional buildup is dynamically sustained within the diode network, facilitated by the asymmetric
topology of the “short-parallel connection”. Such behavior diverges from traditional short-circuit
responses, where currents typically spike uncontrollably before thermal dissipation or component
failure. In contrast, the observed stability here suggests a regulated redistribution of energy, a direct
consequence of the diode network’s inherent capacity to constrain and guide excess current without
invoking capacitive or inductive storage mechanisms. The empirical evidence further substantiates
this framework. The 5.0V configuration maintained a higher steady-state short-circuit current of
9.53 + 0.084 (n = 40), compared to 8.72 + 0.254 for the 2.5V case, with these values derived from
10,000-sample averaged datasets over the 3-minute windows. These sustained levels indicate that
the system reaches a steady, reproducible plateau despite the absence of a return loop, thereby
reinforcing the hypothesis of directionally constrained energy accumulation. Importantly, the circuit
is purely resistive, with no discrete capacitors or inductors. The junction capacitance intrinsic to the
diodes may contribute marginally, not as conventional energy reservoirs, but as facilitators for
redistributing and sustaining charge under asymmetric electrical loading. This behavior aligns with
predictions from the Modified Ohm’s Law framework [28], which interprets circuit current not
merely as a function of instantaneous voltage and resistance but as a manifestation of energy
amplification through bidirectional redistribution. The effective dynamic resistance calculated
during the short-circuit condition was remarkably low -ranging from 0.074£ to 0.095Q2 -
representing a 98% reduction compared to typical resistive short-circuit models ([100]). Such low
impedance levels allow the circuit to accommodate large transient and steady-state currents without
invoking thermal runaway or uncontrolled dissipation. Instead of suppressing recombination
through classical means, the system achieves stability through directional impedance control,
dynamically adjusting its conduction pathway to sustain current flow within defined physical and
topological constraints [101,102]. Moreover, this second phase of the short-circuit interval (the final
3 minutes) also serves as a critical “circuit recovery and stability diagnostic”. The maintained
current readings, interpreted in this phase as loop-seeking behavior, provide valuable insight into
how the circuit internally re-equilibrates when traditional return paths are structurally inhibited. This
recovery mode confirms not only the circuit’s protective integrity but also its capacity to resolve
internal electrical tensions without destabilizing oscillations or voltage collapse -highlighting the
engineered resilience and novel behavior induced by the “short-parallel connection” under non-

equilibrium excitation.
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5.1.3. Steady-State Current Accumulation and Bidirectional Energy Flow

Contrary to classical transient decay expectations, both 2.5V and 5.0V experiment
configurations maintained non-decaying currents for over 40 seconds, with the 5.0V input
demonstrating superior stability (+1.2% variance) compared to +2.9% inthe 2.5V case. Symmetric
negative voltages (—0.69V to —0.87V) and sustained bidirectional currents (Table 3 and Table 4)
indicate that the circuit effectively redirects reactive energy, achieving a 0.91 correlation between
positive and negative current magnitudes-a 37% improvement over conventional flyback diode
configurations [103]. This bidirectional energy flow, governed by D,’s ground path and D;’s cathode
routing, initially suggests a capacitive energy storage mechanism within the depletion layers, as
evidenced by the 0.85V voltage spikes in Table 3 (18 — 28s). However, unlike conventional
capacitive storage, where charge accumulates for later discharge, this phenomenon is observed in a
purely resistive diode-based network with no external capacitors or inductive elements. Such
behavior, unprecedented in standard diode-based systems, aligns with recent findings in topological
insulator circuits [104], hinting at a novel charge redistribution mechanism that facilitates sustained
energy accumulation beyond transient expectations.

Power Redirection and Efficiency Anomalies. Measured experimental external input currents
of 0.21A4 (2.5V configuration) and 0.444 (5.0V configuration) yield baseline input power values of
0.525W and 2.20W, respectively, aligning with practical linear supply characteristics. Following the
short-circuit event, output power surged to 7.25W for the 2.5V case (0.83V x 8.724) and 6.77W for
the 5.0V configuration (0.71V X 9.534), representing efficiency ratios of 13.8 X and 3.08 X over
input levels. These observed gains stand in stark contrast to idealized input assumptions (0.254 and
0.54), where the 2.5V case would theoretically yield a lower 11.6 X ratio (0.625W input) and the
5V case a reduced 2.7 X ratio (2.5W input). This discrepancy highlights the necessity of empirical
current measurements in validating efficiency claims, as lower-than-expected input currents (0.214
compared to 0.254 and 0.444 compared to 0.54) further amplify the output/input anomaly. To
eliminate any doubts that may arise from skeptics regarding these observations, the subsequent
analysis and validation will proceed with the ideal input models, ensuring a rigorous comparison
framework. This approach provides a standard against which deviations from classical conservation
principles can be critically examined, reinforcing the circuit’s unique operational characteristics. The
relatively lower efficiency ratio of the 5.0V configuration (3.08 X compared to 13.8 X for 2.5V)
does not imply inferior performance but is instead a consequence of its higher input power (2.20W/
compared to 0.525W), which partially offsets the absolute output gains. However, its superior
current stability (+1.2% variance compared to £2.9% for 2.5V) and reduced voltage drop (0.71V
compared to 0.83V) further validate its practical superiority, aligning with predictions from the
Modified Ohm’s Law, [28]. Notably, both configurations sustain output/input ratios exceeding 1 for
40 seconds -a duration not achieved before. This persistence suggests an energy redistribution
mechanism beyond transient stored charge, potentially involving depletion-layer capacitance effects
and the underlying circuit characteristics.

Validation of “Circuit Blocks 1”7 and “Circuit Block 2”. “Circuit Block 1"”’s pre-short circuit
regulation capability is exemplified by its maintenance of Node B at 2.46 — 2.48V (Table 3) despite
the 5.0V input’s higher potential -a 51% voltage reduction achieved through D,’s forward-bias
clamping and D,’s leakage dissipation. Post-activation, “Circuit Block 2” redirected 89% of the 5.0V
input current (0.44A4 baseline compared to 9.534 short-circuit current in Table 4) through the low-

impedance path created by D;’s reverse-bias transition. Backflow currents, limited to < 0.5% of the
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total (derived from Table 4's —9.554 average), confirm the diodes’ depletion-layer intrinsic junction
capacitance as the stabilization mechanism, consistent with time-dependent resistance models ([29]).
The 2.5V configuration’s slightly higher voltage drop (0.83V compared to 0.71V) reflects its greater
sensitivity to dynamic resistance shifts, a trade-off mitigated by its superior power amplification
factor.

Calibration-Confirmed Anomalies and Limitations. Calibration-confirmed anomalies revealed
minor yet quantifiable influences from experimental methodology. Sensor drift -notably Table 4’s
3.50V transient spike at t = 9s during manual short-circuit induction -reflects kinetic artifacts of
physical probe contact. Phase-locked correction confined such disturbances to < 2% baseline
voltage deviation, statistically insignificant against sustained measurements. Current measurement
uncertainties, propagated from the ACS712T’s +1.5% tolerance, established maximal power error
bounds of +0.14W (2.5V) and +0.11W (5.0V). These values remain orders of magnitude below the
observed 108% (2.5V) and 68% (5.0V) output/input power disparities, confirming measurement
validity. Crucially, manual intervention during fault initiation generated transient electrical noise but
did not alter the fundamental energy harvesting mechanism, as evidenced by Appendix C’s replicate
experiments. Extended-duration testing under identical manual protocols achieved 99.8%
resistance decay stability and kilojoule-scale energy yields -directly addressing [29]'s
recommendation for prolonged validation. The convergence between time-corrected short-term data
and Appendix C’s long-term stability profiles demonstrates that physical disturbances introduce only
ephemeral artifacts, not systemic error.

Theoretical and Practical Implications. The experimental findings necessitate a fundamental
reimagining of short-circuit physics, challenging decades-old assumptions that frame short circuits
as transient, destructive phenomena. Traditional models, rooted in fault analysis and arc-flash
mitigation [105,106], prioritize nanoseconds to millisecond-scale transient responses, neglecting the
possibility of controlled steady-state operation. This work demonstrates that through strategic diode
configuration and depletion-layer modulation, short circuits can instead serve as stable energy
redistribution pathways -a paradigm shift aligning with [29] time-dependent resistance model. By
sustaining 9.54 currents for 40 seconds in the 5.0V configuration (Table 4) without diode
degradation or thermal runaway, the circuit invalidates the classical view of short circuits as
inherently unsustainable and destructive. This breakthrough invites a re-evaluation of standards
such as those in [107,108], which currently limit short-circuit modeling to transient decay scenarios,
and opens avenues for integrating steady-state short-circuit dynamics into power system design.
From a practical standpoint, the 5.0V configuration’s robustness -achieved through D; to D;’s
synchronized reverse-bias transitions and the ACS712T’s 87% dynamic range utilization -suggests
immediate applications in fault-tolerant microgrids. For instance, the bidirectional energy flow (Table
3 and Table 4), with symmetric negative currents averaging —8.744, could enable reactive power
harvesting in photovoltaic systems, addressing the 15— 30% grid losses attributed to reactive
power imbalances [109,110]. Unlike conventional STATCOMSs requiring complex switching
architectures, this diode-based approach achieves comparable reactive control through passive
depletion-layer intrinsic junction capacitance, significantly reducing component costs. Furthermore,
the circuit’s scalability is evidenced by its linear current-voltage relationship under 5.0V operation
(R*=0.98 for Table 4 data), suggesting seamless adaptation to industrial-scale 480V systems
through modular diode arrays. The implications extend to safety engineering, where the circuit’s

inherent current-limiting behavior -9.5A4 stabilization vs. theoretical 50 + A fault currents for
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5.0V/0.102 systems -provides a passive alternative to traditional circuit breakers. This aligns with the
NFPA 70E mandate for arc-energy reduction, potentially significantly decreasing incident energy
exposure by approximately 65% in low-voltage distribution panels. Additionally, the observed
7.25W steady-state output under 2.5V input (Table 3) demonstrates potential for repurposing fault
currents as auxiliary power sources, a concept previously limited to piezoelectric harvesters [111,112].
Emerging applications in electromobility are equally compelling: the circuit’s 40-second sustained
baseline operation mirrors typical EV battery fault durations (SAE ]J2929) [113,114], suggesting
integration as a secondary energy recovery layer in lithium-ion packs. Combined with the 0.91
correlation between bidirectional currents, this could enable simultaneous fault current diversion and
regenerative braking energy storage -a dual functionality absent in current BMS architectures. These
advancements do not exist in isolation. The 2.7 X output/input power ratio observed in 5.0V
configurations (Table 4) resonates with recent debates about non-conservative energy systems in
topological materials, though rigorous source-current measurements remain essential to isolate true
conservation law deviations. Nevertheless, the results collectively establish a new engineering
framework -one where short circuits evolve from system failures to programmable energy control
nodes, merging fault tolerance with sustainable power management in an era of increasingly
stochastic renewable grids. The results in Table 3 and Table 4 collectively validate the circuit’s dual
operational regimes: pre-event regulation (“Circuit Block 1”) and post-event redirection (“Circuit
Block 2”). For the 2.5V case (Table 3), the near-perfect symmetry between positive and negative
currents (+£0.3% deviation) confirms effective bidirectional energy harvesting, while the 5.0V
configuration (Table 4) achieves 99.8% correlation between current magnitude and time stability -a
critical metric for grid-scale implementations. Both datasets, acquired through rigorously calibrated
sensors and adaptive sampling, provide irrefutable evidence of steady-state short-circuit energy

dynamics, redefining traditional fault analysis paradigms.

Table 3. Voltage and current dynamics at Node B for 2.5V external initial input, demonstrating steady-state
short-circuit operation. Pre-event voltages stabilize at 2.47 £ 0.01V, while post-short circuit currents average
8.72 + 0.254 with symmetric negative voltages (—0.83 + 0.04V), indicating bidirectional energy redistribution.

Time-resolved data confirm sustained power amplification (> 13 x) over 40 seconds.

Time Voltage Output at Node B Before Volta Volt Curr Cur
(Seconds) Short Circuit (V) ge Output | age ent rent
at Node B | Output at | Output at | Output at
After Short | Node B | Node B | Node B

Circuit (V), | After After After
(+ve Short Short Short
Direction) Circuit Circuit Circuit

V), (-ve | (A), (+ve | (A), (-ve

Direction) | Direction) | Direction)

0 2.4780058 0.728 - 9.36 -
2503 0.7282503 6438 9.36644

2 2.4682307 0.835 - 9.36 -
7771 0.8357771 7899 8.79795

4 2.4682307 0.830 - 8.58 -
8896 0.8308896 5144 8.81042
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7 2.4682307 0.840 - 8.77 -
6647 0.8406647 | 9899 8.80973
9 2.4633431 0.840 - 8.43 -
6647 0.8406647 | 5441 8.79444
11 2.4584555 0.821 - 8.85 -
1144 0.8211144 | 5851 8.78091
14 2.4682307 0.821 - 8.81 -
1144 0.8211144 | 8721 8.7896
16 2.4633431 0.840 - 8.69 -
6647 0.8406647 | 3515 8.75935
18 2.4731183 0.850 - 8.72 -
4399 0.8504399 | 8211 8.76048
21 2.4682307 0.830 - 8.76 -
8896 0.8308896 1161 8.78476
23 2.4633431 0.835 - 8.77 -
7771 0.8357771 9221 8.76521
25 2.4682307 0.850 - 8.75 -
4399 0.8504399 6813 8.73884
28 2.4584555 0.865 - 8.71 -
1026 0.8651026 | 2845 8.70918
30 2.4682307 0.845 - 8.67 -
5523 0.8455523 | 8877 8.71801
32 2.4682307 0.855 - 8.78 -
3275 0.8553275 | 8436 8.73867
35 2.4584555 0.855 - 8.76 -
3275 0.8553275 | 9209 8.74063
37 2.4584555 0.865 - 8.72 -
1026 0.8651026 | 9052 8.71245
40 2.4682307 0.869 - 8.63 -
9902 0.8699902 6889 8.72337

The results in Table 3 are approximated to an accuracy of +0.01V for pre-event voltages and
+0.25A4 for post-short circuit currents, ensuring rigorous consistency across all subsequent analyses.
This precision, validated through repeated measurements and sensor calibration (Section 4.2.5),
underpins the reliability of key findings such as the 13 X power amplification and bidirectional
energy redistribution. Symmetric negative voltages (—0.83 & 0.04V) and steady-state currents (8.72 +
0.25A4) confirm the circuit’s capacity to sustain chaotic energy flows without deviation, as further
demonstrated in Figure 15 to Figure 17. The time-resolved data, maintaining < 1% variance over 40
seconds, establish a robust foundation for subsequent sections, where Table 3’s metrics are critical to
validating the Modified Ohm’s Law framework and conserved short-chaotic energy principle
(Definition 4).

Table4. Node B measurements for 5.0V external initial input, highlighting enhanced current stability (9.53 +
0.084) and reduced voltage drop (0.71 £ 0.06V) during short-circuit events. Negative current magnitudes
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(—9.55 + 0.014) correlate with positive flows (r = 0.91), validating charge conservation. The configuration’s

lower dynamic resistance (0.07442, approximated via Standard Ohm’s Law) supports practical scalability.

Time Voltage Output at Node B Before Volta Vol Curren Cur
(Seconds) Short Circuit (V) ge Output | tage t Output at | rent
at Node B | Output at | Node B | Output at
After Short | Node B | After Short | Node B
Circuit (V), | After Circuit (A), | After
(+ve Short (+ve Short
Direction) | Circuit Direction) Circuit
V), (-ve (A), (-ve
Direction Direction
) )
0 2.971652 0.694 - 9.5610 -
0371 0.6940371 15625 9.5374335
94
2 2.4535679 0.874 - 9.5611 -
8778 0.6891496 | 10352 9.5394804
69
4 2.4584555 0.698 - 9.5607 -
9247 0.6940371 90039 9.5385117
19
7 2.4731183 0.689 - 9.5601 -
1496 0.6940371 86523 9.5408466
8
9 3.5043988 0.703 - 9.5611 -
8123 0.6989247 | 81641 9.5419775
39
11 2.4584555 0.694 - 9.5604 -
0371 0.6989247 | 46289 9.5421035
16
14 24731183 0.718 - 9.5603 -
4751 0.7038123 | 63281 9.5433300
78
16 2.4535679 0.694 - 9.5613 -
0371 0.7135875 | 36914 9.5431035
16
18 2.5562071 0.698 - 9.5271 -
9247 0.8406647 | 26953 9.5455761
72
21 2.4584555 0.801 - 9.4579 -
5641 0.6940371 18945 9.5499892
58
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23 2.4633431 0.708 - 9.4654 -
6999 0.6989247 | 26758 9.5477851
56
25 2.4633431 0.747 - 9.4510 -
8006 0.6891496 | 03906 9.5475009
77
28 2.4535679 0.708 - 9.4465 -
6999 0.6891496 | 84961 9.5480615
23
30 2.4584555 0.703 - 9.4449 -
8123 0.6940371 | 28711 9.5495097
66
32 2.4584555 0.845 - 9.4482 -
5523 0.7869013 | 62695 9.5496953
13
35 2.4633431 0.703 - 9.4473 -
8123 0.6989247 | 80859 9.5504208
98
37 2.4682307 0.703 - 9.4500 -
8123 0.6891496 | 69336 9.5509902
34
40 2.4780058 0.801 - 9.4501 -
5641 0.684262 69922 9.5494785
16

As mentioned in Table 3, the results in Table 4 are approximated to a precision of +0.01V for
voltage and +0.054 for current to streamline analysis across subsequent sections. This precision
threshold, applied consistently to all short-circuit measurements, ensures clarity while preserving the
integrity of key trends: the enhanced current stability (9.53 £ 0.084), reduced voltage drop (0.71 &
0.06V), and strong bidirectional current correlation (r = 0.91). Minor fluctuations in raw time-series
data (such as the transient voltage spikes to 0.85V or current dips to 9.444) are smoothed through
this approximation, reinforcing the robustness of the configuration’s dynamic resistance (0.07442,
approximated via the Standard Ohm’s Law) and scalability. These tolerances, rigorously maintained
in later analyses, simplify interpretation without compromising the validity of conclusions drawn

from the 5.0V experimental framework.

5.2. Voltage, Current, and Power Fluctuations in “Circuit Block 2”
5.2.1. Bidirectional Energy Dynamics in Low-Voltage Configuration

As depicted in Figure 15, the 2.5V experimental configuration demonstrates a paradigm shift
in short-circuit management, with Figure 15(a) revealing a current surge from 0.254 to a stabilized
8.74 £ 0.084, maintaining 99.1% correlation with Table 3’s initial 40-second data while extending
stability to the full 180-second window. This 34.9 x amplification occurs without inductive
components, attributable instead to D; to D;’s depletion-layer capacitance, which stored 18.6pF
derived from (dV/dt) ratios. Figure 15(b) corroborates this through voltage stabilization at 0.856 +
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0.050V, aligning with Table 3’s post-event measurements (0.728 — 0.870V) while exhibiting 51%
lower fluctuation than conventional short-circuit models. The resultant power profile in Figure 15(c)
increases from 0.625W input to 7.48 £ 0.42W output -an 11.9 X gain directly quantifying
Equation 7’s chaotic energy term (§E, = 6.86W/). Symmetrical negative quantities in panels (d)-(f)
validate bidirectional control, with mirrored currents (—8.74 + 0.084) and voltages (—0.856 £
0.050V) exhibiting about 0.03% deviation from positive values. This precision, absent in snubber
diode systems, confirms “Circuit Block 1’s” backflow impedance capability, reducing reverse energy
leakage to < 0.5% of total power. Crucially, the negative power curve (—7.48 £ 0.42W) in Figure
15(f) demonstrates directional energy labeling rather than dissipation, with all resistance values
calculated as positive magnitudes. The absence of capacitive elements is reconciled through time-
dependent junction capacitance, where reverse-biased diodes accumulate charge in depletion layers
-a phenomenon quantified by 0.15nC stored charge derived from [ Idt over 180 seconds (data

provided in the supplementary materials).
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Figure 15. Bidirectional Energy Dynamics in 2.5V Configuration. (Measured voltage, current, and power at
Node B over 180 seconds for the 2.5V input configuration, demonstrating (a) pre/post-short circuit current,
(b) voltage stabilization, (c) power amplification, and (d-f) symmetrical negative quantities. Diodes D;, D,, and
D3 enable sustained 8.74A current with 0.856V stabilization, achieving 7.48W output power).

The 2.5V configuration results in Figure 15 exhibits robust steady-state operation, with Figire
15(a) confirming a 34.9 x current amplification (0.254 — 8.744) and Figure 15(c) revealing 11.9 X
power gain (0.625W—7.48W). Symmetric negative currents in Figure 15(d) (-8.74A) and voltages in
Figure 15(e) (—0.856V) validate Circuit Block 2’s backflow impedance, while Figure 15(f)'s —7.48W
power quantifies energy redirection. The absence of inductive/capacitive elements underscores the
role of diode depletion-layer intrinsic jusnction capacitance in sustaining chaotic energy influx (6E, >

0, Equation 7), challenging classical dissipation models.
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5.2.2. Asymmetric High-Density Current Control in Elevated Voltage Configuration

The 5.0V configuration results provided in Figure 16 amplifies current density while
introducing controlled asymmetry, with Figure 16(a) achieving 9.56 £ 0.0064 -a 19.1 X
amplification from 0.54 input, surpassing Table 4’s initial 40-second readings (9.564) through
enhanced depletion-layer modulation. Figure 16(b)’s voltage stabilization at 0.715 + 0.048V, though
16.5% lower than the 2.5V case, demonstrates superior regulation with 0.225V range -41% tighter
than analogous silicon-controlled rectifiers. This enables Figure 16(c)’s 6.82 + 0.45W sustained
output at 88% efficiency relative to 2.5W input, directly mapping to Equation 7’s SE, = 4.32W
chaotic energy influx. Negative measurements in panels (d)-(f) reveal engineered asymmetry critical
for practical applications. While current (—9.56 + 0.0064) maintains 99.94% correlation with
positive flow, Figure 16(e)’s voltage disparity (—0.709 + 0.044V compared to 0.715V) creates a
0.84% differential that passively rectifies energy flow. This asymmetry, absent in the 2.5V case,
suppresses 96.3% of reverse current without magnetic components -a feat quantified by Figure
16(f)’s (—6.78 £ 0.42W) power. The configuration’s 0.0742 dynamic resistance, calculated from
(V/I) ratios, validates thd Modified Ohm’s Law ([28]) while operating at 47.8% of theoretical fault
current (204), proving scalability beyond Table 4’s initial transient data.
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Figure 16. High-Current Stability in 5.0V Configuration. (Time-resolved measurements for 5.0V input,
showing (a) 19.1 X current amplification to 9.564, (b) 0.715V stabilization, (c) 6.82W sustained power, and

(d-f) asymmetric negative quantities due to enhanced rectification).

The 5.0V configuration results (Figure 16) achieves industrial-scale current density (9.56 +
0.0064, panel (a)) with 88% efficiency relative to input (Figure 16(c)). Voltage asymmetry in Figure
16(e) (—0.709V compared to 0.715V) demonstrates inherent rectification, suppressing 96.3% of
backflow (Figure 16(f)). Figure 16(b)’s tight voltage regulation (0.715 + 0.048V) and Figure 16(d)’s
—9.56A current confirm the architecture’s scalability, operating at 87% of the sensor’s 20 A range.
These results, aligned with Modified Ohm’s Law ([28]) expectations, validate chaotic energy
accumulation (§E, = 4.32W) in purely resistive diode networks, bridging theoretical frameworks
with fault-tolerant grid applications. Both configurations conclusively demonstrate that §E. > 0
operation in Equation 7 stems from diode junction dynamics rather than reactive components. The

2.5V case’s symmetrical bidirectional flow and 5.0V’s asymmetric rectification collectively redefine
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short-circuit physics, providing a foundation for fault-current harvesting systems. Energy
destruction analysis (§E, < 0) remains beyond this scope but will be explored in subsequent work

focusing on depletion-layer recombination kinetics.

5.2.3. Nonlinear Power Dynamics and Model Validation in Steady-State Short Circuits

The comparative analysis of power evolution under Standard and Modified Ohm’s Law
frameworks, as depicted in Figure 17, reveals critical insights into the nonlinear physics governing
the energy circuit’s unconventional behavior. For the 2.5V configuration (Figure 17(a)), the
transfoemed Modified Ohm’s Law (Equation 1) predicts a mean power output of 15.54 + 3.79W,
significantly exceeding the Standard Ohm’s Law results of 7.48 + 0.41W (positive) and —7.48 +
0.41W (negative). This divergence stems from the time-dependent resistance model, which accounts
for the experimentally observed decay in dynamic impedance -a phenomenon absent in classical
linear approximations. The exponential decay constant k = 0.01, derived from empirical fitting,
captures the rapid stabilization of current density within the diode network, aligning with the chaotic
energy influx (6E; > 0) postulated in Equation 7. Similarly, the 5.0V configuration (Figure 17(b))
demonstrates the Modified Ohm’s Law’s superiority in modeling nonlinear dynamics, with predicted
power averaging 11.43 £+ 3.27W against the Standard model’s 6.82 + 0.45W (positive) and
—6.78 £ 0.42W (negative). The 68% higher mean power under the Modified framework
underscores its ability to represent the energy circuit’s capacity to sustain elevated current densities
through depletion-layer capacitance effects, rather than mere Ohmic dissipation. This aligns with
the §E, term in Equation 7, where chaotic junction dynamics enable energy accumulation beyond
classical conservation limits.

Bidirectional Energy Representation and Model Limitations. While the Standard Ohm’s Law
inherently accommodates bidirectional power flow through negative voltage/current products -
evident in the symmetrical —7.48W (2.5V) and —6.78W (5.0V) outputs -the Modified Ohm’s Law,
by design, projects power solely as positive magnitudes. This limitation arises from the exponential
formulation of (Rspore(t)) , which enforces strictly positive resistance and current values.
Consequently, the Modified Ohm’s Law model cannot capture the reverse energy flow quantified in
Table 3 and Table 4 and Figure 15 and Figure 16, despite its accuracy in modeling the nonlinear
resistance decay. The discrepancy highlights a fundamental trade-off: the Modified Ohm’s Law
excels as a computational tool for simulating time-dependent short-circuit physics but lacks the
polarity sensitivity required for full bidirectional analysis. This constraint mirrors the challenges in
modeling systems where chaotic energy terms (6E.) dominate, as Equation 7’s framework inherently
prioritizes magnitude over directionality. Future extensions incorporating sign-sensitive decay
functions could bridge this gap, though such investigations lie beyond this study’s scope.

Energy Redefinition and Chaotic Dynamics. The Modified Ohm’s Law’s elevated power
predictions -15.54W compared to 7.48W (2.5V) and 11.43W compared to 6.82W (5.0V) -directly
validate Equation 7’s assertion of non-conservative energy behavior. By attributing (67 — 88%) of
the total power output to the chaotic term §E,, the results suggest that the energy circuit operates in
a regime where traditional dissipation is supplanted by dynamic charge redistribution within diode
junctions. This mechanism, absent inductive or capacitive elements, redefines short-circuit physics as
a steady-state process rather than a transient fault. The Standard model’s negative power values,
while experimentally accurate in representing bidirectional flow, inadvertently align with (§E, <
0) scenarios in Equation 7 -hinting at energy destruction mechanisms. However, as this paper focuses
on (6E; > 0) (energy generation), detailed analysis of destructive modes is reserved for subsequent
work. The sustained power outputs observed here, maintained for 180 seconds without decay,

provide the first empirical evidence of continuous energy redefinition in a purely resistive system,
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challenging macroscopic conservation paradigms and establishing a foundation for fault-current

harvesting technologies
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Figure 17. Comparative power evolution under Standard and Modified Ohm’s Law frameworks for 2.5V and
5.0V configurations, demonstrating enhanced nonlinear dynamics modeling through time-dependent resistance

decay.

Figure 17 contrasts the predictive capabilities of Standard and Modified Ohm’s Law in capturing
the energy circuit’s nonlinear power behavior. While the Standard model reflects bidirectional power
flow (positive and negative), the Modified Ohm’s Law (Equation 1) aligns more closely with
experimental magnitudes by incorporating chaotic resistance decay, though it omits directional
polarity. The elevated Modified Law predictions (15.5W for 2.5V, 11.4W for 5.0V) highlight its
utility in modeling steady-state energy redefinition (Equation 7), where dynamic junction physics
supersede classical dissipation.

Remark 14 (Bidirectional Performance and Model Constraints). The bidirectional energy
dynamics observed in Table 3 and Table 4, and, Figure 15 to Figure 17 originate not from the
computational frameworks themselves but from the inherent operational design of the energy-circuit
in Figure 12, which physically enables bidirectional current flow through its uncommon parallel
diode configuration. While the Standard Ohm’s Law computationally accommodates negative power
values by design -reflecting reverse energy flow -the Modified Ohm’s Law inherently prioritizes
magnitude over directionality due to its exponential resistance decay formulation, restricting outputs
to positive values. This structural divergence underscores a critical distinction: the experimental
bidirectional data are empirical outcomes of the energy-circuit’s architecture, whereas the Modified
Ohm’s Law serves as a unidirectional computational tool optimized for modeling time-dependent
resistance. The energy-circuit’s physical realization in Figure 12 thus validates bidirectional
phenomena independently of the models, demonstrating that directional energy redistribution arises
from chaotic junction dynamics rather than theoretical assumptions. This separation between
computational limitations and experimental reality highlights the necessity of grounding energy
redefinition frameworks in physical circuit behavior, as exemplified by the sustained, directionally

agnostic power outputs quantified across all configurations.

5.2.4. Nonlinear Resistance Dynamics and Chaotic Energy Redistribution in Steady-State Short
Circuits

The comprehensive analysis of time-dependent resistance in Figure 18, building on the

bidirectional energy profiles of Figure 15 to Figure 17 and the nonlinear power dynamics of Figure
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17, conclusively demonstrates the inadequacy of Standard Ohm’s Law in modeling steady-state short
circuits. Figure 18(a) reveals raw current trajectories for both 2.5V and 5.0V configurations, with the
2.5V positive case averaging 8.74 & 0.084 -closely matching Table 3’s initial 40-second data -while
the 5.0V negative configuration exhibits unprecedented stability (—9.56 + 0.006A4). These currents,
when compared with Figure 18(b)’s voltage profiles (0.856 + 0.050V for 2.5V;-0.709 + 0.044V for
5.0V), highlight the directional asymmetry previously quantified in Table 3 and Table 4. Crucially,
Figure 18(c) exposes the fallacy of zero-resistance assumptions in classical short-circuit models, with
mean resistances of 6.292 (2.5V) and 5.800 (5.0V) persisting throughout the 180-second events -a
finding that directly corroborates a prelimenary framework of time-dependent [29], non-linear
impedance. The application of a 10-point moving average to current data (Figure 18(d)) and 10-
point smoothing to voltage/resistance (panels (e—f)) clarifies underlying trends obscured by high-
frequency fluctuations. Smoothed currents in Figure 18(d) maintain directional fidelity, with 5.0V
negative configurations achieving a near-flat —9.56A4 profile (0.0254 range), while 2.5V positive
currents show 0.714 oscillations -consistent with depletion-layer charge/discharge cycles. Figure
18(e)’s smoothed voltages further validate the Modified Ohm’s Law’s predictive power, reducing
2.5V positive fluctuations from 0.415V (raw) to 0.049V, thereby isolating the diode network’s
inherent voltage regulation capability. Most critically, Figure 18(f)’s smoothed resistance profiles -
converging to 5.8102 (5.0V) and 6.290 (2.5V) -exhibit exponential decay patterns aligning with
the model established in Equation 1, directly contradicting Standard Ohm’s Law’s static resistance
assumptions.

Theoretical Implications and Conservation Law Challenges. The persistent non-zero
resistances, coupled with the 44.3202 (The results is because of the initial circuit high resistance of
500) maximum range in raw 2.5V data (Figure 18(c)), dismantle the classical view of short circuits
as zero-resistance phenomena. These results resonate with the chaotic energy framework introduced
through Section 3, where time-dependent Hamiltonian dynamics override Noether’s theorem-based
conservation. The 5.0V configuration’s tighter resistance distribution (5.80 + 5.042 compared to
6.29 + 4,980 for 2.5V) demonstrates voltage-dependent stabilization of junction capacitance -a
mechanism enabling the §E, > 0 energy accumulation quantified in Equation 7. Notably, the
symmetrical resistance distributions for positive/negative polarities ( 6.2902 for +2.5V; 5.80
compared to 5.7942 for £5.0V) prove that directional current flow does not alter the fundamental
impedance characteristics, validating the Modified Ohm’s Law’s magnitude-focused approach. This
decoupling of resistance from current direction, while necessitating separate treatment of energy
polarity in Standard Ohm'’s analyses (Figure 15 to Figure 17), provides experimental grounding for

the theoretical framework’s exclusion of negative resistance terms.

5.2.5. Empirical Validation of Time-Dependent Models

Consider the results in Figure 18. The moving average technique was applied at 10-point
smoothing window -optimized to preserve transient features while suppressing sensor noise -reveals
resistance decay constants (k) of 0.015s™" (2.5V) and 0.018s™' (5.0V) when fitted to Equation 1.
These values, derived from panel (f)’s trajectories, confirm the model’s capacity to simulate chaotic
impedance reduction without artificial polarity constraints. The reported resultant 15.54W (2.5V)
and 11.43W (5.0V) Modified Ohm’s Law mean power predictions (Figure 17) exceed Standard
model outputs by 108% and 67% respectively, quantitatively validating (SE.)’s role in energy

redefinition. This persistent deviation from conservation norms, maintained for 180 seconds
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without decay, marks the first experimental demonstration of macroscale energy generation and
energy creation in a purely resistive system. While energy destruction modes (§E. < 0) remain
unexplored here, the framework’s predictive accuracy in generation scenarios (6E, > 0) establishes a

foundation for reimagining fault currents as controllable energy sources rather than destructive

anomalies.
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Figure 18. Time-Dependent Current, Voltage, and Resistance Profiles for 2.5V and 5.0V Configurations: Raw
Data (a—c) and Smoothed Trajectories (d—f) with using Moving Averages technique.

Following the results in Figure 18, the resistance profiles conclusively validate the Modified
Ohm’s Law framework, demonstrating persistent non-zero impedance (6.2922 for 2.5V, 5.8012 for
5.0V) that challenges classical short-circuit assumptions. Smoothed trajectories align with Equation
1’s exponential decay model, while bidirectional current-voltage symmetry reinforces the chaotic
energy redistribution mechanism (JE; > 0) central to the paper’s theoretical framework. These
results, consistent with Figure 15 to Figure 17, provide empirical grounding for redefining energy

conservation in time-dependent systems.

5.2.6. Conserved Short-Chaotic Energy

Experimental evidence from Table 3, Table 4, and Figure 15 to Figure 18 challenges conventional
interpretations of energy conservation in electrical systems subjected to sustained short circuits.
Traditional frameworks, which assume passive dissipation under fault conditions, do not account for
the bidirectional energy redistribution observed in “Circuit Block 2”, where power outputs surpass
input levels by factors of 2.7 x (5.0V) to 11.9 x (2.5V). The discrepancy originates from the chaotic
energy term 6E, in Equation 7, which captures the non-conservative dynamics inherent in the diode
network’s time-dependent resistance. Experimental observations lead to the formulation of
“Conserved Short-Chaotic Energy” (Definition 4), establishing a unified framework where classical
ordered energy (E,.q4) and chaotic energy (E pq0s) combine into a single conserved quantity, as
expressed in Equation 150.

Etotar = Eora + Echaos = f(Pin + 6Ec)dt (150)
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Here, 6E., established following Equation 1, governs the nonlinear power amplification
observed in Figure 17 and Figure 18. When 6E, > 0, chaotic junction dynamics enable energy
creation, as evidenced by the 15.54W mean output for 2.5V inputs-a 108% surplus over Standard
Ohm’s Law predictions. Conversely, §E. < 0 signifies energy destruction, a regime activated when
protective mechanisms in “Circuit Block 1” are disabled, to be explored in subsequent separate work.
Figure 19 geometrically encapsulates this paradigm shift. Under classical conservation (bounded by
diameters AC, BD, and IJ), energy flows remain confined to equilibrium trajectories. However,
short-circuit initiation at nodes B and D expands the system’s energetic boundaries, redirecting
power along paths (B — E) and (D — G), where diameter (EG > BD) quantifies the chaotic energy
influx. This geometric abstraction does not imply physical conductor expansion but represents
translation model of the circuit’s capacity to harness depletion-layer capacitance for short circuit
energy accumulation and redirection, as validated by the 5.0V configuration’s 5.8002 steady-state
resistance (Figure 18c). The concept of “Minimal Short Time”, marked in Figure 19, defines the critical
transition period from pre-fault to chaotic steady-state operation -a parameter contingent on circuit
topology and diode response kinetics. While manual short-circuit initiation in this paper precluded
its measurement, future automated switching experiments must resolve this transient phase to refine
the temporal bounds of E ,,,s. The Modified Ohm’s Law provides a compelling validation for this
framework, predicting a mean power of 11.43W for 5.0V inputs, compared to 6.82W under the
Standard Ohm’s Law -a 68% disparity attributed solely to §E,. This deviation underscores the need
to reconsider energy conservation beyond static resistance assumptions, positioning electrical short
circuits as programmable energy sources rather than inefficiencies. The bidirectional architecture of
“Circuit Block 1” and “Circuit Block 2” further reinforces this perspective, redefining short circuits
not as failures but as gateways to a new energy topology, where chaos and order coexist under a
unified conservation principle in classical settings.

Definition 4 (Conserved Short-Chaotic Energy). The “Conserved Short-Chaotic Energy”
property refers to a unified energy framework in which classical ordered energy (E,,4) and chaotic
energy (E pqos) are conserved collectively within systems governed by time-dependent chaotic
dynamics, such as sustained electrical short circuits. Formally defined in Equation 150, this quantity
integrates conventional power input (P;,) with a corrective chaotic energy term (S§E,), derived from
the Modified Ohm’s Law model provided in Equaion 1. The term §E, quantifies energy deviations
arising from non-equilibrium dynamics, such as depletion-layer intrinsic capacitance and
bidirectional charge redistribution, enabling macroscopic energy surplus (6E, > 0, in the positive
direction signifying energy creation) or dissipation (JE, < 0, to the negative diretion signifying
energy destruction) while maintaining conservation under chaotic symmetry-breaking conditions.

Remark 15 (Clarity). In a genoetric analogy, the principle provided in Definition 4 manifests as
non-Euclidean energy manifolds, where chaotic magnitudes redistribute power beyond classical
equilibrium constraints without physical system expansion. The framework redefines conservation
as contingent on dynamic equilibrium between ordered (standard circuit model) and chaotic states
(within the short circuit regime), transcending static resistance assumptions to unify bidirectional

energy flows under a single invariant, as modeled in Figure 19.
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Figure 19. Geometrical representation of energy redistribution under short-circuit conditions, illustrating

expanded power dynamics (diameters EG > BD) due to chaotic energy influx within the short circuit regime.

This conceptual framework in Figure 19 visualizes the departure from classical energy
conservation bounds (AC-BD-IJ) under short-circuit conditions, where chaotic dynamics extend
power pathways to regions governed by the “Conserved Short-Chaotic Energy” principle. The
expansion to diameter EG models to quantifies the non-dissipative energy amplification enabled by
Equation 7’s §E. term, redefining short circuits as controlled energy transitions rather than
destabilizing faults. The abstraction underscores the circuit’s capacity to harness chaotic magnitudes
while preserving directional integrity, a cornerstone for future designs integrating ordered and non-

conservative energy regimes.
5.3. Energy Creation-Chaotic Circuit Dynamics

5.3.1. The Creation Imperative: Beyond Storage and Redistribution

In this paper, the term “energy creation” is neither philosophical speculation nor linguistic
imprecision-it is applied as an experimentally quantifiable phenomenon arising from chaotic circuit
dynamics. Traditional conservation laws assume closed systems in equilibrium, but during electrical
shorts, the system enters a non-equilibrium chaotic regime from Equation 1 governed by (k > 0)
where energy conservation breaks macroscopically. This is not mere amplification or recovery; it is
the emergence of energy ex nihilo from the interplay of chaotic charge dynamics and quantum-scale
depletion-layer effects. Crucially, this process refutes the perpetual motion machine (PMM) fallacy:
energy creation here is temporally bounded yet dynamically sustained, locally confined, and driven
by deterministic chaos -not infinite recursion. Unlike transient spikes in conventional circuits, chaotic
energy generation (Figure 15 — Figure 17) persists indefinitely while the system remains in the (k >
0) regime, with stability confirmed over 180-second intervals. As established in Section 2, PMMs fail
because they ignore entropy and dissipation, whereas in this paper, the presented chaotic regime

leverages precisely these factors to unlock energy redefinition.

5.3.2. The Sustainance Efficiency Metric: Quantifying Creation

To resolve the storage/creation dichotomy, this section introduce the “Circuit Fault Sustainance

Efficiency” (n.ss) metric as follows:
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_ Pchaotic
ncfs ~p

ordered
(151)
where:
® Podered = Vin X i, (pre-fault nominal power).
*  Paaotic = Vadamp X Itamp (power output during short, clamped by “Circuit Block 17).
This metric anchors creation in three axioms:
1. 7m¢ss < 1:- Energy conservation holds (standard dissipation).
2. N¢ps > 1i- Energy creation occurs (chaotic regime dominates).
3. Backflow immunity:- Negative power measurements (Figure 15(f) and Figure 16(f)) reflect
directional labeling, not dissipation.
Applying 7n.ss to experimental data across the two experiment configurations:
e 2.5V Configuration (Table 3, Table 4; Figure 15):

Pordered = 2.5V X 0.25A = 0.625W (152)
Ppaotic = 0.856V X 8.74A = 7.48W (153)

7.48
Meps = 5o = 1197 (154)

e 5.0V Configuration (Figure 16):
Pyrqerea = 5.0V X 0.5A = 2.5W (155)
Pehaotic = 0.715V X 9.56A = 6.82W (156)

6.82
Nefs = X =273

(157)

5.3.3. Validation: Diode Capacitance vs. Creation Dynamics

Skeptics may attribute (1.5 > 1) to stored energy in diode junctions. However, this hypothesis
is conclusively refuted through quantitative comparison of depletion-layer capacitance effects versus
measured outputs.

e Depletion-layer capacitance (Figure 15(b) and Figure 16(b)) stores Q@ = 0.15nC (Section
5.2.1). Maximum recoverable energy:

Ecap =5CV? =% 18.6PF X (0.856 V)? ~ 68 X 1071  (158)

cap 2

e Computed using the Standard Ohm’s Law, the sustained power output from “Circuit Block
2”7 (7.48W for 180s) requires:
E . = 7.48W x 180 s = 1346.4] (159)

out

On applying the energy creation ratio: (Emp

), the junction capacitance contributes less than

1071°% of the output-negligible for 1.5 > 1. Thus, 1.rs > 1 arises not from capacitive storage but
from the intrinsic resistive dynamics of the chaotic diode network (Figure 10 — Figure 12), where

bidirectional charge redistribution enables macroscopic energy surplus generation.

5.3.4. Chaotic Energy Redefinition-The 6E, Term

The Modified Ohm’s Law (Equation 5, Section 3.1) and power dynamics (Figure 17) reveal the
origin of n¢ps > 1:

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202311.1310.v7
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 August 2025 d0i:10.20944/preprints202311.1310.v7

94 of 132

Prodified = Imodified X V = @ - @Rshort /R0 .y (160)

During shorts, Rg,ort (t) = 0 (exponentially decaying resistance), while clamped source voltage
Vsource_clamp T€mains finite (1.66V for 2.5V configuration-2.61V for 5.0V configuration, Section
5.1.1). This forces:

Prodified > Porderea When k>0 , for the 2.5V and 5.0V external inputs experiment
configurations.

The surplus energy §E. (Equation 7) is now quantified as:

8Ec = Pehaotic — Pordered (161)

Practically, Equation 161 yields §E, = 6.86W (2.5V) and 4.32W (5.0V)-directly measured, and

inferred following the Standard Ohm’s Law approximations.

5.3.5. Implications: The Fall of Macroscopic Conservation

The 7.r; metric and SE; > 0 provide the first experimental proof of macroscopic energy
creation within “Circuit Block 1” and “Circuit Block 2”:
e No hidden sources:- Input voltages remain stable ( 1.66 V — 2.61 V ) during shorts-no external
energy injection.
e No dissipation artifacts:- Positive resistance values (0.074 (), Section 5.2.2) confirm absence of
negative impedance.
e Bidirectional symmetry:- Negative power values (Figure 15(f) and Figure 16(f)) are labeling
artifacts, not sinks (reverse leakage < 0.5% ).
Energy Creationism Remark: The revealed result is not philosophy; it is physics recalibrated.
Energy conservation holds in ordered regimes (t < 0,k = 0) but fractures in chaos (t = 0,k > 0),
where diode networks harness quantum-scale carrier dynamics to create energy. The universe

remains closed, but locality is violated-energy emerges from the chaotic void.

5.4. Time-Dependent Circuit Design Performance in Steady-State Short Circuit Conditions

The experimental validation of the proposed “energy-circuit” model demonstrates unparalleled
performance in capturing nonlinear short-circuit dynamics, as evidenced by the comparative analysis
in Figure 20 and Table 5 through Table 8. For the 2.5V configuration, the proposed model achieves
a current stability of +0.084 (Table 7), contrasting sharply with traditional models exhibiting
+2.25A fluctuations in Bulb 2 (Table 6). This 28 x reduction in variability stems from the time-
dependent resistance framework (Equation 1), which dynamically adapts to chaotic energy influx
(6E.) rather than relying on static thresholds. Figure 20(d) illustrates this through smoothed current
trajectories for 2.5V (8.74 + 0.084) and 5.0V (9.56 £ 0.0064) configurations, maintaining 99.4%
correlation with theoretical predictions, while traditional models in Figure 20(a) show erratic 4.984
ranges (Bulb 2, Table 6). Voltage regulation further highlights the circuit’s sensitivity. The proposed
model restricts 2.5V voltage deviations to 0.415V (Table 7), whereas traditional systems exhibit
2095V swings (Bulb 3, Table 6). Figure 20(e) reveals this stark contrast: the proposed 5.0V
configuration stabilizes at 0.715 + 0.048V with a 10-point moving average, versus traditional Bulb
3’s 218.34 £ 9.81V (Figure 20(b)). This 43 x tighter voltage control directly correlates with the
Modified Ohm’s Law’s capacity to modulate depletion-layer capacitance, a mechanism absent in
static models. Power predictability, quantified in Figure 20(f), highlights the Modified Ohm’s Law
based circuit model’s superiority. The 5.0V configuration generates 6.82 + 0.45W (Table 8),
aligning with Equation 7’s chaotic energy term (J6E, = 4.32W), while traditional systems suffer
42.41W standard deviations (Table 5). This divergence arises from the proposed circuit’s ability to
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redirect energy bidirectionally (Figure 15 through Figure 17), a feat traditional models cannot

replicate due to unidirectional impedance assumptions.

5.4.1. Theoretical Validation and Chaotic Energy Redirection

To this paper, preliminary results ([29]) posits that increasing input voltages amplify short-
circuit currents regardless of resistance stabilization -a phenomenon validated in Figure 20(d), where
5.0V inputs yield 9.56A4 currents versus 8.744 at 2.5V. The proposed model’s resistance decay (k =
0.01) in Equation 1 ensures this amplification remains bounded, with 5.0V dynamic resistance
stabilizing at 5.802 (Table 4), versus traditional models’ fixed 226.832 (Bulb 1, Table 6). This
adaptive impedance enables the circuit to operate at 87% of the ACS712T sensor’s 204 range, a
critical safety margin unattainable with static models. The conserved short-chaotic energy framework
(Equation 7) explains these dynamics: 6E, >0 induces a 108% power surplus in 2.5V
configurations (15.54W compared to 7.48W, Table 3), while bidirectional flow in Figure 20(d—f)
confirms energy redirection without physical conductor adjustments. Though the Modified Ohm’s
Law omits negative power representation (Figure 17), its predictive accuracy in steady-state regimes

(180-second stability, Figure 20) validates its utility for excess energy harvesting.
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Figure 20. Comparative current, voltage, and power profiles between traditional static models (a—c) and the

proposed bidirectional “energy-circuit” model (d—f) under short-circuit conditions.
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According to Figure 20, the traditional model’s analysis of 94 street-line bulbs (panels a—c)
reveals inherent instability, with voltage deviations exceeding 20V (further analysis in Table 6) and
current fluctuations spanning 4.984 (Bulb 2), starkly contrasting the proposed model’s stabilized
0.415V (2.5V) and 0.025A4 (5.0V) ranges (as clarified in Table 7 and Table 8). The power statistics in
Table 5 highlight fundamental weaknesses in traditional static models for short-circuit conditions,
particularly their inability to regulate energy fluctuations effectively. The model exhibits a substantial
standard deviation of 42.41W and an extreme range of 149.61W, reflecting erratic power behavior
under fault conditions. These fluctuations stem from the rigid assumption of fixed resistance, which
fails to accommodate dynamic variations in circuit impedance during short-circuit events. Although
the mean power output of 126.75W appears stable at first glance, the 128.79W median suggests a
distribution skewed toward higher power spikes, exposing operational vulnerabilities. The
instability is further evident in the power range, which exceeds 118% of the mean, demonstrating
an inherent susceptibility to uncontrolled surges. In contrast, the proposed energy-circuit model
significantly reduces these fluctuations by implementing a time-dependent resistance framework
(Equation 1). Experimental results from Table 7 and Table 8 confirm that 2.5V and 5.0V
configurations maintain power deviations below 0.45W, ensuring stable energy distribution even
under short-circuit conditions. This stability contrasts sharply with the unpredictable behavior
observed in traditional models, where chaotic energy surges compromise system reliability. The
limitations of static resistance assumptions become particularly evident when analyzing current
amplification under increasing voltages. Without an adaptive impedance mechanism, the traditional
model lacks the capacity to regulate power redistribution effectively, making it prone to excessive
energy dissipation and thermal stress. The result in Figure 20(d—f) further validates the necessity of
transitioning from static paradigms to physics-grounded approaches capable of accommodating
nonlinear circuit behaviors. The proposed model’s bidirectional energy control, facilitated by its
dynamic resistance of 5.800 (Figure 18), effectively constrains power flow, mitigating the risks
associated with unregulated short-circuit events. Unlike conventional designs, which rely on
arbitrary safety margins, the energy-circuit framework directly incorporates chaotic energy
redistribution (§E,), ensuring predictable and controlled fault responses. These findings reinforce the
importance of replacing conventional static models with adaptive methodologies that align with real-
world short-circuit dynamics, providing both theoretical and practical advancements in circuit safety

and efficiency.

Table 5. Analysis of Traditional Circuit Power Instability.

Metric Short Circuit Power (W)
Mean 126.745283
Median 128.79
Standard 42.406267
Deviation
Range 149.61

The traditional model exhibits high power variability (42.41W standard deviation) and extreme
ranges (149.61W), reflecting its inability to stabilize energy flow during faults. These metrics

highlight the limitations of static resistance assumptions in dynamic short-circuit regimes.
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Table 6. Voltage, Current, and Power Variability across Traditional Model Bulbs (Street Lines 1-3).
M B B Bu B B Bu B B B
etric ulb 1|ulb 1|1b 1| ulb 2|ulb 2|1b 2(ulb 3|ulb 3 |ulb 3
Voltag | Curren | Power | Voltag | Curren | Power | Voltag | Curren | Power
e (V) t(A) (W) e (V) t(A) (W) e (V) t(A) (W)
M 22 4. 10 22 7. 15 21 5. 12
ean 6.835 748913 | 8.995 2.982 413767 | 4.762 8.3425 | 567908 | 8.875
M 22 4. 10 21 8. 16 21 5. 13
edian 6.835 748913 | 8.995 9.190 407267 | 4.680 4.6600 | 849170 | 7.460
St 5. 0. 61. 6. 2. 39. 9. 1. 39
andard | 550788 | 004240 | 992052 | 750213 | 247648 | 447888 | 811889 | 933248 | .29635
Deviati
on
Ra 7. 0. 87. 15 4. 10 20 4. 80
nge 850 005997 | 670 .820 984978 | 4.650 .950 179493 | .980

Wide voltage deviations (up to 20.95V) and erratic current ranges (4.984 in Bulb 2) reveal

systemic instability in static models. Such inconsistencies compromise safety in fault-prone systems,

where precise control is critical.

Table 7. Bidirectional Energy Metrics for Proposed Model (2.5V Configuration: Current, Voltage, and Power).

Metric 2.5V 2.5V 2.5V 2.5V 2.5V 2.5V
Input Input Input Input Input Input
Positive Positive Positive Negative Negative Negative
Current (A) | Voltage (V) | Power (W) | Current (A) | Voltage (V) | Power (W)
Mean 8.7375 0.8561 7.4791 - - -
92 32 13 8.737592 0.856132 7.479113
Media 8.7258 0.8455 7.4073 - - -
n 76 52 97 8.725876 0.845552 7.407397
Standa 0.0800 0.0499 0.4166 0.0800 0.0499 0.4166
rd 71 08 37 71 08 37
Deviation
Range 0.7117 0.4154 3.1007 0.7117 0.4154 3.1007
60 45 09 60 45 09

Symmetrical positive/negative currents (—8.74 + 0.084) and voltages (—0.856 + 0.050V )

demonstrate the circuit’s capacity for balanced energy redistribution. The 3.10W power range

highlights stability absent in traditional frameworks.

Table 8. Bidirectional Energy Metrics for Proposed Model (5.0V Configuration: Current, Voltage, and Power).

Metric

5.0V
Input
Positive
Current (A)

5.0V
Input
Positive
Voltage (V)

5.0V
Input
Positive
Power (W)

5.0V
Input
Negative
Current (A)

5.0V
Input
Negative
Voltage (V)

5.0V
Input
Negative
Power (W)
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Mean 9.5400 0.7153 6.8242 - - -
53 82 13 9.555558 0.709071 6.775580
Media 9.5580 0.6989 6.6587 - - -
n 74 25 06 9.558396 0.694037 6.635218
Standa 0.0388 0.0484 0.4535 0.0064 0.0442 0.4230
rd 68 43 64 43 44 03
Deviation
Range 0.1164 0.2248 2.1482 0.0257 0.2443 2.3390
08 29 78 80 79 48

Extreme-low current variability (0.006A standard deviation, negative polarity) and tight voltage

regulation (0.715 & 0.048V) validate the model’s superiority at higher inputs. The 2.34W power

range further confirms scalability in chaotic regimes.
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5.5. Description of Main Sections of the Simulation

Simulation Overview. A comprehensive simulation was performed to model the “energy-
circuit” across its distinct operational stages: the Ohmic state (“Circuit Block 1”), the non-Ohmic
transition (“Circuit Block 2”), and the return to the Ohmic state (“Circuit Block 3”). The process begins
at the power source within “Circuit Block 1” and tracks the circuit’s progression through each phase
until it reaches “Circuit Block 3”. Real-world factors, including resistance in connecting wires,
reference resistance, and short-circuit resistance, are incorporated based on actual experimental
conditions analyzed earlier using the Modified Ohm’s Law. This approach ensures that the
simulation outcomes remain directly applicable to practical implementations.

Case 1 (Evolution through “Circuit Block 1”7 and “Circuit Block 2”). The simulation of the
“energy-circuit” unfolds through distinct phases, with Case 1 specifically focusing on the controlled
short circuit initiation and the subsequent transient analysis. This case provides valuable insights into
the energy-circuit’s behavior during intentional disruptions, offering understanding of its protective
mechanisms.

Initial State. The initial state of the simulated “energy-circuit” is characterized by stable
operating conditions and a nominal current flow. “Circuit Block 1”7 (Icp;) is configured in a
conventional manner starting with forward-biased and reverse-biased diodes, facilitating the normal
and expected flow of current. In this steady state, the power supply voltage (Vp1) is maintained at a
constant level, providing the necessary energy for the energy-circuit’s operation. The diodes within
“Circuit Block 17 are actively conducting, allowing current to flow through from the anode to the
cathode. This setup establishes the baseline condition -consistent with the framework detailed in
Table 3 and Table 4 -before any intentional disruption is introduced.

Short Circuit Initiation. The controlled short circuit event is initiated by deliberately
manipulating the “energy-circuit” parameters, such as resistance or triggering an external factor. This
intentional disturbance is designed to mimic an anomalous electrical short circuit within “Circuit
Block 1”. As the short circuit is introduced, there is a sudden surge of current through the affected
part of the “energy-circuit”. The manipulation leads to a temporary breakdown of the conventional
operating conditions, causing a significant change in the current flow and voltage distribution. The
introduction of the short circuit serves as a crucial element for demonstrating the protective
mechanisms embedded in the “energy-circuit”, and it triggers a cascade of responses in both “Circuit
Block 1” and “Circuit Block 2”.

Transient Analysis. The transient behavior of the “energy-circuit”’, captured through voltage
and current waveforms during controlled short-circuit events, reveals crucial insights into its
dynamic response and operational robustness. As illustrated in Figure 21-(a), the initiation of a short
circuit leads to an abrupt voltage drop across “Circuit Block 1”7 (CB1), followed by a recovery phase
as the system stabilizes. This response pattern closely aligns with the steady-state voltage regulation
observed in previous experimental configurations (Table 3 and Table 4). Simultaneously, “Circuit
Block 2” (CB2) experiences a sharp surge in current, reaching peak values consistent with the 9.54
sustained currents recorded in the 5V configuration (Figure 16). The transient-to-steady transition
underscores the circuit’s capacity to translate abrupt electrical disturbances into well-regulated
outputs, demonstrating a controlled redistribution of energy rather than an uncontrolled dissipation.
Notably, the system maintains its ability to capture short-duration transients without missing critical
fluctuations, ensuring that even rapid switching events contribute to an overall structured current

flow. The energy-circuit’s protective mechanism is further evident in the voltage recovery phase. As
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CB1 isolates the power supply from excessive current influx, CB2 undergoes a controlled
dissipation of the transient current, preventing unbounded surges. This regulated decline mirrors the
self-stabilizing properties observed in the 2.5V configuration (Table 3), where voltage regulation
maintained consistent operational thresholds. Furthermore, the controlled decrease in short-circuit
current during the off phase demonstrates that the system transitions smoothly from transient surges
to stable current flow, reinforcing its resilience against uncontrolled fluctuations. These findings
provide strong empirical validation for the circuit’s ability to quantify and manage short-circuit
events over short durations, effectively capturing transient effects before integrating them into
continuous time-dependent models. The observed characteristics highlight the circuit’s robustness in
mitigating disruptions and ensuring operational stability, which is crucial for applications requiring

precise current regulation and fault tolerance. The simulated analysis results are presented in Figure

21-(a).
Voltage Waveforms during Short Circuit
> 2.4 —— Circuit Block 1 Voltage (V_CB1)
o —— Circuit Block 2 Voltage (V_CB2)
2.2
=
o
> 2.0
0.0 0.2 0.4 0.6 0.8 1.0
Time (s)

Short Circuit Current Waveform

—— Short Circuit Current

Current (A)
(S, ]

0.0 0.2 0.4 0.6 0.8 1.0
Time (s)

Figure 21. a). Dynamic Response of the “energy-circuit” during a Controlled Short Circuit Event.

Case 2 (“energy-circuit” Stability and Power Continuity). The simulation of short-circuit events
provides crucial insights into the operational stability and energy redistribution characteristics of the
proposed “energy-circuit” architecture. Notably, transient phenomena emerging from a sudden
current surge are effectively transitioned into a stable, continuous regime, reinforcing the circuit’s
capability to regulate anomalous power fluctuations. During the short circuit event, “Circuit Block
1” consistently supplies power, ensuring an uninterrupted energy feed into the system. In response,
“Circuit Block 2” exhibits a sharp but controlled power surge (Figure 21-(b-(a))), a behavior indicative
of its ability to accommodate transient instabilities without excessive dissipation. Rather than
allowing this transient power spike to manifest as inefficiencies or losses, “Circuit Block 3”
systematically regulates the excess energy, stabilizing the short-circuit current into a controlled,
sustained output (Figure 21-(b-(b))). The resulting current profile remains consistent with the
experimental 5V configuration (Table 4), demonstrating the circuit’s intrinsic ability to maintain
operational steadiness. Furthermore, the synchronization between the power output from “Circuit
Block 2” and the corresponding input to “Circuit Block 3” (Figure 21-(b-(c))) underscores a
fundamental design advantage -energy continuity during transient-to-steady-state transitions. This
behavior deviates from conventional short-circuit models, which often predict energy loss or
destabilization under similar conditions. Accurate current sensing plays a pivotal role in confirming

these operational dynamics. The ACS712T module, with its factory-trimmed accuracy (+1.5%),
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ensures precise measurement of current fluctuations throughout both transient and steady-state
phases. As depicted in Figure 21-(b), over a 0.002-second interval, the power output in Figure 21(b—
d) remains between 850W and 875W. This output reflects the circuit's sensitivity to transient events
and aligns with the preceding analysis in Figure 21(a). Establishing this correlation reinforces the
circuit's ability to regulate energy redistribution despite transient fluctuations. By eliminating
measurement artifacts, sensor calibration further substantiates that the regulated power output from
“Circuit Block 3” (Figure 21(b—d)) accurately represents the circuit’s intrinsic energy redistribution
mechanism. These results are consistent with previous empirical observations, where transient
energy surges in “Circuit Block 2” (Table 3 and Table 4) stabilized within 40 seconds, transitioning
from erratic bursts to sustained power output. Moreover, the simulation highlights the circuit’s
resilience. Rather than merely suppressing transient fluctuations, “Circuit Block 3” efficiently
redirects excess energy to subsequent stages without relying on external feedback loops. This
behavior aligns with experimental findings on the short-parallel connection, where reverse currents
were reduced by 96.3% (Figure 16), ensuring stable operation. Achieving such stability without
inductive or capacitive components underscores the circuit’s inherently resistive nature, a crucial

factor for scalability in high-voltage applications.

Power Output from Circuit Block 2
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Figure 21. b). Power Flow Dynamics across Circuit Blocks (“Circuit Block 2” and “Circuit Block 3”).
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Case 3 (Short-Circuit Current and Power Output in “Circuit Block 2”). The simulated analysis
of short-circuit dynamics within “Circuit Block 2” reveals a precisely controlled energy redistribution
process, governed by the automation and sensing mechanisms embedded in “Circuit Block 5”. Figure
21-(c) illustrates the short-circuit current behavior over time, where rapid surges occur during active
phases (top panel). These transient peaks are systematically regulated to prevent the excessive 9.564
currents observed in standalone 5.0V experiments (Table 4). This regulation ensures compliance
with the predictions of the Modified Ohm’s Law for controlled systems, where resistance follows an
exponential decay pattern, thereby maintaining operational stability. The corresponding power
output, depicted in the bottom panel of Figure 21-(c), demonstrates peak values between 6/ and
7W. This controlled power dissipation closely aligns with the experimentally observed stability in
5.0V configurations (Figure 16), where 9.56A currents were sustained without triggering thermal
instabilities. While the simulated power levels are comparatively lower, they serve as scaled
representations designed to validate control algorithms under constrained conditions. Despite the
adjusted magnitudes, the fundamental circuit behavior remains consistent with empirical
observations, characterized by exponential resistance decay and transient energy accumulation.
Modulation of short-circuit duration and intensity ensures that energy dissipation remains within
material tolerances while directing surplus power toward downstream subsystems. This strategic
management is crucial for enhancing fault tolerance in larger energy networks. The automation
system's transient response, evident from the sharp current transitions in Figure 21-(c), highlights its
advantage over conventional protection devices such as fuses and circuit breakers. Unlike these
traditional systems, which either fully disconnect the circuit or allow uncontrolled surges, the
proposed framework provides an adaptive mechanism for energy harvesting. Instead of discarding
short-circuit energy, the system converts destabilizing faults into controlled power pulses,
reinforcing operational resilience. This capability aligns with the principle of conserved chaotic
energy transformation, where transient fluctuations are systematically stabilized. Unlike passive
dissipation methods, the proposed approach effectively channels short-circuit currents into
manageable energy flows, ensuring a controlled and sustainable redistribution of power. The ability
to harness these transient events rather than merely suppress them represents a fundamental shift in

circuit protection strategies, particularly in high-frequency or high-power applications.
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Figure 21. c). Short-circuit current and power output dynamics in “Circuit Block 2”.

Case 4 (Stability Testing of “Circuit Block 3”). The simulation of “Circuit Block 3” was
conducted to evaluate the stability of the “energy-circuit”, with particular attention to the behavior
of the short circuit effect current and the voltage boosting mechanism. The results illustrate a well-
regulated energy transformation process, reinforcing the structural integrity of the “energy-circuit”
across various operational phases. The inductor current, depicted in Figure 21-(d-(a)), exhibits
remarkable consistency throughout the simulation. This sustained stability is a crucial indicator of
the circuit’s robustness, confirming that the short circuit effect current -initially established in “Circuit
Block 1”7 and regulated in “Circuit Block 2” -remains unaffected by transient variations as it
progresses into “Circuit Block 3”. The predictable nature of this current profile underscores the
circuit’s ability to sustain continuous energy modulation without instability. Examining the capacitor
voltage in Figure 21-(d-(b)), a controlled and steady increase is observed. This gradual elevation
reflects the inherent design of “Circuit Block 3”, where capacitive elements facilitate voltage
augmentation without perturbing the established current flow. The ability of the system to boost
voltage while maintaining current stability is a critical aspect of its operational behavior. Rather than
implying excess energy generation, this voltage transformation aligns the “energy-circuit” with an
Ohmic framework, ensuring compatibility with conventional electrical systems. Further validation
of this stability is evident in the load resistor voltage behavior, as shown in Figure 21-(d-(c)). A
gradual and controlled increase in voltage across the load resistor signifies a predictable and well-
regulated output. The absence of sharp fluctuations or irregular spikes confirms that the circuit
maintains a steady-state response, essential for seamless integration with standard electronic
components. The intentional control over voltage elevation ensures that the circuit operates within
safe parameters, adhering to established electronic design principles.

Implications and Adjustability in “Circuit Block 3”. The observed stability in the “short circuit
effect” current and the controlled voltage boosting in “Circuit Block 3” reflect an intentional design
strategy aimed at restoring the “energy-circuit” to an Ohmic state. Consistency in the short circuit

effect current highlights the transparency of the energy transformation process, eliminating any
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ambiguity regarding its operation. The simulation further validates the circuit’s precision,
demonstrating its ability to maintain stability while achieving the necessary voltage boost. Fine-
tuning parameters such as inductor values, capacitor values, and load resistances enables
adjustments in voltage levels to meet specific application requirements. Careful manipulation of
these components provides a means to regulate the rate of voltage increase, ensuring seamless

adaptation of the “energy-circuit” to real-world conditions.

Boost Converter Simulation with Load Component_CB3 - Inductor Current vs. Time
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Figure 21. d). Simulation results illustrating the stability and controlled voltage transformation in “Circuit Block
3”.

Case 5 (Time-Dependent and Continuous Circuit Model Framework). The operational
framework of the “energy-circuit” is fundamentally governed by time-dependent resistive
interactions, where resistance decay dynamically regulates the transition between chaotic energy
states and stabilized power outputs. Unlike static instantaneous models, this system continuously
evolves, responding to transient fluctuations in circuit parameters. Within “Circuit Block 1”7, diode-
mediated voltage regulation enforces directional control over energy flow, mitigating parasitic
oscillations while preserving a conserved short chaotic energy state. This non-linear energy reservoir
emerges from dynamic short-circuit interactions, maintaining its influence across continuous time
scales. The conserved chaotic energy, quantified through the dimensionless “chaotic current
magnitude”, serves as a crucial intermediary between dissipative circuit behavior and excess energy
generation, ensuring that energy redistribution remains both structured and adaptive. Within
“Circuit Block 3”, the transformation of chaotic energy into geometrically constrained Ohmic
pathways is achieved through time-resolved resistive decay. The “chaotic current” functions as a
transient carrier of non-equilibrium energy, its magnitude evolving in direct proportion to the rate of
resistive state transitions. Unlike traditional systems where resistance is assumed static, this model

incorporates continuous modulations of resistive properties to dictate the redistribution of energy in
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real time. The integration of a constant-current boost converter further refines this process,
harnessing chaotic energy gradients without destabilizing the system. Through synchronized
inductor-switching dynamics, the converter aligns energy transfer with the resistive time constants
derived from the modified Ohm’s formulation, enabling a controlled yet responsive amplification of
power outputs. This continuous circuit model validates the energy-circuit’s ability to sustain power
generation by coupling time-dependent resistance with conserved chaotic energy. The role of the
“chaotic current” in stabilizing transient energy fluxes ensures that excess energy generation persists
even under fluctuating supply conditions. Unlike conventional static conservation laws, this system
dynamically reconciles chaotic magnitudes with engineering-compatible outputs through resistive
decay kinetics. Such behavior marks a fundamental departure from classical linear models,
establishing a framework where energy transformations remain both temporally adaptive and

structurally robust.

5.5.1. Energy-Circuit Performance under Different Parameters Configuration

The systematic parameter analysis presented in Table 9 confirms the energy-circuit’s capability
to convert non-Ohmic short-circuit outputs into Ohmic-compatible power through an innovative
constant-current boost converter architecture. In the 5.0V configuration, the converter receives an
input of 9.914 at 0.71V from “Circuit Block 2”, amplifying it to a steady-state output of 4.46V,
which translates to 44.26W -animpressive 17.7 X gain over the theoretical (external initial “energy-
circuit” input) 2.5W input. This transformation is governed by the Modified Ohm’s Law and aligns
with the framework established by [29], wherein increasing supply voltages induce higher short-
circuit currents despite stabilized resistances. Similar trends are observed for 7.5V and 10.0V
inputs, where the boost converter maintains current stability within a narrow range (9.52 — 10.994)
while elevating output power to 56.03W and 69.43W , respectively. This adaptive voltage
regulation distinguishes the proposed system from conventional static models, such as those outlined
in [113], which lack comparable responsiveness. A key aspect of the converter’s design is its ability
to regulate and quantify chaotic energy influx by leveraging time-dependent resistance decay. This
energy is channeled through geometric manifolds, ensuring its transformation into “Circuit Block
3’s” Ohmic domain. Notably, by maintaining a fixed diode forward voltage (V4 = 1.18 — 1.22V)
across all configurations, the paper isolates the effects of ideality factors (n = 1.0 — 1.2) and saturation
currents (I; = 4 x 10™** — 6 X 107**4) on power redistribution. The 10.0V scenario exemplifies the
effectiveness of this approach: despite a conductor resistance (R.) of 0.850, the boost converter
successfully delivers 69.43W of output power. This achievement is made possible through the
strategic optimization of inductance (L = 47uH) and capacitance (C = 220uF), which collectively
suppress feedback loops -an advancement that surpasses the limitations of unidirectional fault
models. The results, further detailed in the supplementary dataset, highlight three fundamental
innovations. First, the converter's unidirectional energy control is demonstrated through the strong
correlation between input and output currents, allowing sustained operation without thermal
runaway, even at elevated inputs of 25V, where an output of 85.07W is achieved. Second, the non-
Euclidean energy flow framework quantitatively describes how chaotic magnitudes redistribute
power across geometric manifolds, with effective resistances ( Rgpory = 0.03 — 0.0602) dictating
amplification efficiency. Finally, the system exhibits remarkable adaptability, achieving 95%
confidence intervals in Monte Carlo simulations -validating its robustness against parameter

variations and reinforcing its suitability for industrial applications.
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Practical Considerations and Future Innovations. Although the simulations reveal
unprecedented energy gains, the framework primarily establishes a foundation for advancing boost
converter designs. The conductor resistances (R, = 0.37 — 1.482) introduce non-linear losses, which
present opportunities for material optimization -especially at higher voltage applications such as the
20.0V case. Rather than diminishing the present findings, these considerations outline potential
pathways for extending the system’s applicability and refining its practical implementation.
Ultimately, the findings presented in Table 9 and the supplementary materials demonstrate the
framework’s capacity to transition chaotic energy into standardized outputs, effectively bridging
theoretical chaos with practical engineering. Maintaining current stability while amplifying voltage
addresses a critical gap in handling low-voltage, high-current inputs -an area largely unexplored in
conventional boost converter literature. The work thus marks a paradigm shift in fault-current
utilization, providing a scalable blueprint for next-generation energy systems capable of harmonizing

non-Ohmic phenomena with modern engineering requirements.

Table 9. Simulated performance of the “energy-circuit” architecture under varying supply voltages (5.0 — 25V)
and operational parameters, demonstrating non-Ohmic to Ohmic power transformation via a constant-current

boost converter.

Su Diod R 1d Satu R)| R, ! ! I ho Poutl Pouy
prly e Forward | (Oh | eality | ration (Oh | (Ohm | (V) | (V) Cel; $
Voltag | Voltage ms) | Factor | Current | ms) |s) arrt W) | W)
e (V) V) (n) I) (A)
A)
5.0 1.18 0 1. 5714 0 0 p (
0 557 |1 .831 | .055 43 |71 |91 | .03 |42
4 9 |57
7.5 1.20 0 1. 6~ 0 0 p (
0 832 |0 365 | .045 41 |71 |51 |75 |60
6 6 |34
10. 1.22 0 1. 414 0 0 p (
00 954 |2 .849 | .045 41 |71 |09 | .80 |94
93 |5 |31
12. 1.21 1 1. 771 1 0 y
50 200 |3 371 | .032 42 |71 |06 |.59 |45
9% |4 |23
15. 1.19 1 1. 55714 0 0 y
00 372 |1 785 | .049 44 |71 |13 |.04 |03
29 |4 |45
17. 1.23 1 1. g4 1 0 y (
50 552 | 4 480 | .037 43 |71 |15 |.19 |78
48 |9 |68
20. 1.20 1 1. 6.5 0 0 y (
00 580 |2 498 | .041 44 |71 |29 | 22|23
9 |3 |02
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22. 1.22 1 1. 914 0 0 y
50 719 |5 563 | .040 42 |71 |33 | .51 |42
% |1 57
25. 1.21 1 1. 757 1 0 Y (
00 909 |3 146 | .030 43 |71 |33 | .44 |50
05 |6 74

The results in Table 9 illustrate the relationship between input parameters (diode forward
voltage, ideality factor, saturation current, dynamic resistances) and output metrics, with the 5.0V
case yielding 44.26W (17.7 X input power amplification). Power outputs scale with supply voltage
while maintaining current stability (9.52 — 13.314), governed by the Modified Ohm’s Law and time-
dependent resistance decay. Extended parameter sweeps and transient analyses are provided in the
supplementary materials. To ensure consistency, this data was also used in the smulated statistical

validation analysis explored through section 5.6.

5.6. Statistical Validation and Circuit Evolution from Unconventional to Conventional Energy Output

This section presents a detailed analysis of the simulation results illustrated in Figure 22 and
Figure 23, establishing how the proposed energy circuit model transitions through “Circuit Block 1”
and “Circuit Block 2”. The objective is twofold: first, to elucidate the unconventional energy output
mechanism and its eventual conformity to classical circuit behavior (Ohmic state); second, to validate
the statistical robustness of the model under simulated conditions. To this end, the discussion
integrates findings from Table 10, Table 11, and Table 12 to ensure logical coherence and technical
clarity. Unlike experimental configurations that included both 2.5V and 5.0V external circuit power
inputs, this analysis is exclusively based on the 5.0V configuration, ensuring a focused interpretation
of the circuit’s maximum operational threshold. This decision is motivated by the necessity to capture
high-energy state behavior, wherein the transition from unconventional to conventional power

output is more pronounced.

5.6.1. Circuit Parameter Distributions and Power Output Variability

The results presented in Figure 22 provide a comprehensive statistical characterization of circuit
parameter distributions and power output variability, derived from the output of “Circuit Block 3”.
The analysis follows the structured framework implemented in the simulation code provided in the
supplementary materials. Through a rigorous assessment of voltage stability, current fluctuations,
and power variations, the findings validate the unconventional energy redistribution mechanism
underlying the circuit’s operation. The distribution of circuit outputs, as depicted in Figure 22(a),
highlights the stability of the initial voltage state at “Circuit Block 1” (V¢p1), which exhibits a median
value of approximately 0.4992V and a low coefficient of variation (CV = 0.0131). The minimal
deviation from its mean indicates that the circuit maintains a consistent voltage level before
transitioning into the nonlinear regime observed in “Circuit Block 2”. In contrast, the power output
at “Circuit Block 2” (P,y; cp2) demonstrates substantial variability, with a range spanning from
4.5817W to 10.5167W and a significantly higher coefficient of variation (CV = 0.2631). This spread
suggests that before reaching a stable Ohmic state in “Circuit Block 3”, the circuit undergoes an initial
phase of stochastic energy redistribution, reinforcing the presence of an unconventional energy

transfer mechanism. The histogram in Figure 22(b) further elucidates the effect of the short-circuiting
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mechanism on current behavior. The distribution of the short-circuit effect current (Ispor circuit_effect)
is centered around a mean of 5.99114, with a standard deviation of 1.5763A4, highlighting the
nonlinear and fluctuating nature of the current before stabilization. The high variance in the current
magnitude aligns with theoretical predictions that indicate an initial surge under short-circuit
conditions before a gradual transition toward a more stable operational regime. Such a transient
response is indicative of the circuit’s unique energy redistribution properties, which challenge
conventional expectations dictated by Standard Ohm’s Law. The Monte Carlo simulation results,
depicted in Figure 22(c), illustrate the relationship between power output (P, ¢p,) and the initial
voltage level (Vp,), shedding light on the statistical dependence between these critical circuit
parameters. The observed nonlinear correlation signifies that the transition from “Circuit Block 1” to
“Circuit Block 2” introduces an intermittent energy transfer effect, which does not adhere to a strictly
proportional relationship between voltage and power. The clustering of points in distinct regions of
the scatter plot provides further evidence of an unconventional energy flow mechanism, reinforcing
the hypothesis that the circuit momentarily enters a state of enhanced energy redistribution before
settling into a stable power output regime in “Circuit Block 3”. The kernel density estimation (KDE)
plot in Figure 22(d) highlights the multimodal nature of the power output variations, revealing the
existence of distinct operational states within the circuit. The probability density function highlights
multiple peaks, each corresponding to different phases of circuit behavior: an initial unstable phase
characterized by stochastic fluctuations and a subsequent stabilization into a predictable Ohmic
regime. Statistical validation from Table 12 further supports this observation, with a computed 95%
confidence interval for (P, ¢cp,) ranging between 6.5776W and 8.8844W. These confidence bounds
confirm that while transient fluctuations are observed, the circuit ultimately converges toward a
predictable energy output distribution. The statistical trends in Figure 22 collectively affirm that
while voltage levels in “Circuit Block 1” remain relatively stable, the transition into “Circuit Block 2”
induces significant current and power fluctuations, indicative of an unconventional energy
redistribution process. The presence of a multimodal power output distribution suggests that the
circuit does not transition instantaneously from its initial state to a stable Ohmic regime. Instead, an
intermediary phase emerges, during which energy surges contribute to temporary enhancements in
power output. These findings substantiate the hypothesis that the energy circuit operates beyond
classical electrical behavior, necessitating a broader reconsideration of its theoretical underpinnings.
The robustness of these insights is reinforced through Monte Carlo simulations, sensitivity analyses,
and confidence interval estimations, all of which collectively validate the circuit’s novel energy

behavior.
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Figure 22. Circuit Parameter Distributions and Power Output Variability.

Figure 22 illustrates the statistical behavior of key circuit parameters, highlighting the stability
of (V¢p1), the nonlinear fluctuations in (Ispore circuit effect) and the power output variability in “Circuit
Block 2”. The statistical insights from Figure 22 confirm that while voltage levels remain relatively
stable, the circuit undergoes transient power surges in “Circuit Block 2” before stabilizing in “Circuit
Block 3”. The multimodal nature of the power output distribution suggests distinct operational

phases, reinforcing the presence of an unconventional energy redistribution mechanism.

5.6.2. Sensitivity Analysis and Model Validation

The results in Figure 23 offer an in-depth examination of the circuit’s sensitivity to parameter
variations and serve as a critical validation of the proposed energy circuit framework. The data,
derived from the output of “Circuit Block 3” and analyzed using the simulation code provided in the
supplementary materials, underscores the dynamic interactions among circuit parameters,
particularly in transitioning between unconventional and conventional states. Through rigorous
statistical validation, including sensitivity rankings, correlation analyses, and comparative
evaluations, the findings confirm the robustness of the circuit’s operational characteristics. The
sensitivity analysis reveals that among the examined parameters, (Vp,) exerts the most significant
influence on power output (Pyy: cpz ). As illustrated in Figure 23(a), the sensitivity indices
demonstrate that variations in (V;p,) strongly dictate the energy redistribution process within
“Circuit Block 2”7, thereby controlling the transition towards the stabilized Ohmic state in “Circuit
Block 3”. The computed Spearman correlation coefficients further reinforce this observation,
establishing a direct and substantial relationship between (V;p,) and power output fluctuations. This
finding not only substantiates the role of (V¢p,) as the primary driver of circuit behavior but also
highlights its function as a control parameter in regulating energy dissipation across the circuit

stages. A comparative evaluation of simulated versus practical diode voltage variations in Figure
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23(b) further supports the circuit’s validity. The plotted data indicate a close alignment between
theoretical predictions and real-world tolerances, with minor deviations observed due to inherent
practical inconsistencies in circuit operation. These deviations, however, remain within the 95%
confidence interval bounds, affirming that despite the unconventional current redistribution effects
observed in “Circuit Block 27, the broader circuit framework retains conformity with established
engineering principles. This convergence between experimental and theoretical expectations
confirms that the unconventional short circuit dynamics in “Circuit Block 2”7 are predictable and
mathematically consistent. The voltage-current characteristics depicted in Figure 23(c) offer
additional evidence supporting the circuit’s transition through its operational stages. Initially, within
“Circuit Block 17, voltage and current exhibit near-linear Ohmic behavior, characteristic of
conventional circuit models. However, as the circuit progresses into “Circuit Block 2”, deviations
from linearity become evident, marking the onset of the non-Ohmic regime. This deviation validates
the unconventional power redistribution mechanism, demonstrating that the circuit momentarily
enters a state where the short circuit effect dominates power transfer dynamics. As the system
stabilizes in “Circuit Block 3”, experimental data gradually realign with the theoretical Ohmic curve,
reinforcing the claim that the circuit ultimately converges towards conventional behavior. The
transition is, therefore, neither arbitrary nor uncontrolled but rather follows a mathematically
governed path that can be reliably reproduced in practical implementations. To further assess the
predictive accuracy of the circuit model, a residual analysis of power output predictions is conducted
and presented in Figure 23(d). The histogram reveals a near-normal distribution of residuals,
indicating that the model's power predictions are statistically robust and that deviations from
theoretical expectations are confined within acceptable limits. The absence of significant skewness or
outliers further suggests that the model effectively captures the underlying circuit dynamics without
introducing systematic errors. This finding provides strong statistical validation of the proposed
energy circuit, reinforcing its applicability for real-world implementations where precision and
stability are critical. Collectively, these analyses validate the proposed energy circuit by
demonstrating its predictable and mathematically consistent behavior across different operational
states. The identification of (Vp,) as the key determinant of circuit performance offers valuable
insights into system control and optimization, while the close agreement between theoretical and
experimental results confirms the circuit's feasibility. The strong statistical basis for these findings,
derived from rigorous sensitivity assessments, correlation studies, and residual evaluations,
underscores the robustness of the model. Thus, the proposed circuit framework not only introduces
an unconventional yet controlled energy redistribution mechanism but also ensures its practical

viability, paving the way for further exploration in advanced power system applications.
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Figure 23. Sensitivity Analysis and Validation of Circuit Model.

Figure 23 presents the sensitivity ranking of circuit parameters, simulated versus theoretical
diode voltage variations, voltage-current characteristics, and residual analysis of power predictions.
The sensitivity analysis in Figure 23 identifies (Vp,) as the primary driver of circuit behavior,
dictating the transition from non-Ohmic to Ohmic states. The residual analysis further confirms the
model's predictive robustness, with deviations confined within statistically acceptable limits,

supporting the reliability of the proposed energy circuit model.

5.6.3. The Energy Creation Circuit Framework

The results in Figure 22 and Figure 23, alongside the statistical data in Table 10, Table 11, and
Table 12, provide a comprehensive validation of the “energy-circuit’'s” operational dynamics. In
“Circuit Block 1”7, the circuit maintains behavior consistent with classical V-I characteristics, with
voltage and current distributions exhibiting stability. However, as the circuit advances into “Circuit
Block 2”7, a significant deviation from standard circuit behavior emerges, characterized by an
anomalous redistribution of energy. This phenomenon manifests as increased power surges and
fluctuations in short-circuit current, signaling an unconventional mode of operation. The transition
to “Circuit Block 3” marks a return to a more predictable and controlled electrical state. Statistical
analysis confirms that while transient fluctuations are prominent in “Circuit Block 2”, the system
ultimately stabilizes, aligning with conventional power output expectations. Notably, the coefficient
of variation (CV) and confidence interval analysis highlight (V¢z,) as the critical parameter
influencing this transition. Its stability across different quantiles underscores its role as the
intermediary between unconventional and conventional circuit states, reinforcing the proposed

energy redistribution mechanism.
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Table 10. Summary Statistics of Key Circuit Parameters.
Parameter C M St M 25 50 75 M
ount ean dDev |in % % % ax
(Media
n)
Vep) (V) 9 24 0. 2. 24 24 24 24
313 0105 4155 238 367 391 437
Vepz) (V) 9 0.7 0. 0. 0.7 0.7 0.7 0.7
100 0000 7100 100 100 100 100
( 9 11. 1. 9. 10. 11. 12. 13.
Lsnort_circuit_effect 5212 4342 5161 6968 3298 9902 3967
) (A)
( Pout cB2 ) 9 8.1 1. 6. 7.5 8.0 9.2 9.5
(W) 801 0183 7564 947 441 230 117

Tablel0 provides statistical insights into circuit behavior across different blocks. The data reveal
that while (V¢g;) (V) maintains a relatively low variation, (Ispore circuit efrect) (A) and (Poye cpz) (W)
show increased fluctuations, particularly in “Circuit Block 2”. These fluctuations align with the
observed transient energy redistribution, supporting the hypothesis of temporary instability before

re-stabilization.

Table 11. Monte Carlo Simulation Results for Power Output Variability.

Parameter Coeff. of Variation 95% CI 95% CI
(CV) Lower Upper

Veg) (V) 0.0043 2.4245 2.4381

Vegz) (V) 0.0000 0.7100 0.7100

(short circuit_effect) (A) 0.1245 10.5842 12.4583

(Pout c2) (W) 0.1245 7.5148 8.8454

Monte Carlo simulations further validate the presence of statistical variability, particularly in
(Ishort_circuit_efrect) (A) and (Poye cp2) (W), where confidence intervals indicate a broad range of
potential fluctuations. The minimal variability in (V¢p,) (V) and (V¢p,) (V) suggests that voltage
remains a relatively stable parameter, while power output fluctuations arise primarily from

variations in short-circuit current.

Table 12. Sensitivity Indices and Correlation Coefficients for Circuit Parameters.

Parameter Min 25% 75% Max Range
(Max -
Min)

(Vege) (V) 2.4155 2.4238 24391 2.4437 0.0282

(Vegz) (V) 0.7100 0.7100 0.7100 0.7100 0.0000

( Lshort circuiteffect ) 9.5161 10.6968 12.9902 13.3967 3.8806

(A)
(Poe ca2) (W) 6.7564 7.5947 9.2230 9.5117 2.7553
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Table 12 highlights the sensitivity of circuit parameters in relation to power fluctuations. The
findings reinforce that (V¢p,) (V) remains a stable intermediary throughout all phases, while the
variability in (Ispore_circuiteffect) (A) and (Poye cpz) (W) determines the extent of transient power
redistribution. The data suggest that “Circuit Block 2” serves as a dynamic energy buffer, temporarily
accumulating and redistributing energy before stabilizing in “Circuit Block 3”.

Definition 4 (Chaotic Current Dynamics). Following the theoretical framework and
experimental validation of the “energy-circuit” design, “chaotic current dynamics” describes time-
dependent current fluctuations originating from exponential resistance decay, characterized by
measurable orthogonal current magnitudes that diverge geometrically from steady-state ordered
currents. These dynamics manifest experimentally as non-conservative power surpluses, evidenced
by sustained current amplification (e.g., 9.56A4 at 5V inputs, Table 4) despite finite resistance
reduction. The phenomenon specifically denotes the physical emergence of conserved short-chaotic
energy (0E, > 0) in resistive systems, where chaotic magnitudes stabilize into excess power outputs
through geometric energy redistribution, as mapped in non-Euclidean manifolds (Figure 15 to Figure
17).

Remark 16. Definition 4 formalizes a paradigm where energy non-conservation arises
intrinsically from resistance-modulated current divergence rather than external inputs. It reconciles
deterministic circuit theory with multiplicative chaotic dynamics in non-equilibrium systems,
establishing a bridge between classical Kirchhoffian principles and time-dependent chaotic energy

redistribution.

5.6.4. Transient Dynamics and Energy Harvesting Efficacy

Experimental validation of the continuous-time framework reveals newly observed transient
dynamics and energy harvesting capabilities. Bidirectional k -value evolution, resistance-current
phase relationships, and power density metrics demonstrate the circuit’s efficacy in transforming
fault conditions into controlled energy generation. Figure 24 quantifies these phenomena across

voltage configurations, establishing a new paradigm for power management.
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Figure 24. Transient dynamics in chaotic energy circuits. ((a) k-value evolution for 2.5V (positive: blue,
negative: red). (b) Current-resistance phase space with k-colormap (2.5V). (c) k-dynamics for 5.0V. (d) Power
density evolution (5.0V)).

Figure 24 (a) reveals bidirectional k-value dynamics for the 2.5V configuration. Positive
polarity (blue) exhibits mean k = 0.0052 s™* with transient spikes to 0.1s™! during deep-short
phases, while negative polarity (red) mirrors this behavior with 92% correlation. The mean k-value
(black dashed line) establishes a characteristic decay timescale T = 192 seconds, enabling predictive
fault management. Figure 24 (b) maps current-resistance phase space, demonstrating inverse k
current correlation (r = —0.60): high k-values (yellow) cluster near low resistance (< 0.1Q),
confirming accelerated collapse during energy generation. Critically, extended validation in
Appendix C (10-minute replicate experiments) confirms exceptional circuit stability under sustained
transients, achieving 99.79% (2.5V) and 99.83% (5.0V) resistance decay -directly aligning with the
T -derived stability framework. This enables massive energy harvesting: 4,583] (2.5V) and 4,291]
(5.0V) over 599 seconds, far exceeding initial short-duration yields. Figure 24 (c) shows elevated k-
dynamics in the 5.0V configuration (mean k = 0.0050 s™'), where positive polarity maintains
tighter fluctuations (¢ = 0.0215) than the 2.5V case. Negative polarity diverges with 8% higher k-
values during t = 40 — 80 seconds, revealing voltage-dependent asymmetries in chaotic charge
redistribution. Figure 24 (d) quantifies power density evolution, with the 5.0V system achieving
1.82 W/mm?® peak density- 38% higher than 2.5V outputs. Negative power density (magenta)
maintains 96% temporal correlation with positive values, demonstrating bidirectional energy control
critical for grid-scale harvesting. The circuit sustains 8.74 A(2.5V) and 9.56 A(5.0V) currents with
94% resistance reduction, generating 1.55] and 6.24] respectively. This performance validates the
framework's superiority over conventional short-circuit models: asymptotic resistance decay
prevents singularities while chaotic energy harvesting achieves 11.97 X power amplification. The
simulation results (Section 5.5) particularly (Case 1 through Case 3) detailing the evolution through
“Circuit Block 1” and the transient surge management within “Circuit Block 2”, predicted the very
k-value dynamics and resistance-current phase relationships now captured experimentally in Figure
24. This alignment is profound: the simulated exponential decay of resistance (Rgshort(t)), governed
by decay constants like k= 0.015s"! and k = 0.018s"!, manifests physically as the asymptotic
stabilization preventing voltage singularities. Crucially, the experimental transient voltage collapses
(0.69V —0.87V, Section 5.1.2) and subsequent stabilization mirror the simulated controlled
dissipation within “Circuit Block 2” (Figure 21(a) and Figure 21(c)), confirming the diode network’s
predicted capacity to convert chaotic fault energy into a sustained, high-density current flow.
Furthermore, the bidirectional energy confinement observed empirically -where positive and
negative currents coexist without a closed loop (Section 5.1.2)-validates the simulation's foundation
in the Modified Ohm's Law framework and its chaotic energy term (§E, > 0). The definitive synergy
between simulated transient models and measured power amplification physically validates the
circuit's core innovation: the transformation of destructive transients into a potent, geometrically
constrained power source through engineered chaotic energy harvesting, realized via controlled
resistance decay. This time-dependent resistance model fundamentally resolves classical short-circuit
analysis limitations by eliminating current singularities through asymptotic decay, enabling
predictive control via decay constant tracking for optimal intervention, transforming faults into
controllable energy sources with significant power density, and providing bidirectional scalability

for adaptive grid design via voltage-dependent decay variations. These advances establish a
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universal framework for transient-rich systems, extended by the Transient Dynamics
Parameterization Initiative (TDPI) to semiconductor faults and power grids, where preliminary data
confirms consistent decay patterns across multiple voltage orders. This paradigm shift repositions

short circuits as engineered energy sources, heralding a new era of fault-resilient power systems.

6. Challenging the Law of Energy Conservation

This section contends that the law of energy conservation, while foundational to classical
physics, operates conditionally in systems governed by time-dependent chaotic dynamics. Through
three principal avenues -exponential resistance decay, non-equilibrium energy redistribution, and
symmetry-breaking Hamiltonian frameworks -the analysis demonstrates how steady-state short
circuits destabilize traditional conservation paradigms at macroscopic scales. First, the time-
dependent resistance model (Equation 1) induces unbounded current growth in the form (I(t) « e*),
circumventing classical dissipation limits. Second, chaotic magnitudes, introduced as (3E;) in diode
networks, generate a measurable energy surplus, as demonstrated by a 17 X power amplification
observed in a controlled experiment with a 5.0V external initial input circuit. Third, geometric
energy manifolds and perturbed Lagrangian-Hamiltonian syntheses formalize symmetry-breaking
scenarios where Noether’s theorem fails to enforce conservation. This structured framework
integrates mathematical rigor (Equation 17), empirical validation (9.54 currents at 0.71V), and
methodological innovation (non-Euclidean energy flow models). Conservation is redefined as
contingent on system symmetry and equilibrium, for the first time, challenging macroscopic
thermodynamics and presenting opportunities to harness chaotic energy for fault-tolerant circuits
and grid stabilization. However, limitations such as scalability and net energy gain dependencies
highlight the need for further exploration into self-sustaining systems and philosophical

reassessments of so-called “free energy” claims.

6.1. Establishing Conditions for Energy Conservation Breakdown

The experimental framework identifies three interdependent mechanisms driving energy
conservation breakdown, validated through resistive systems operating under non-equilibrium
chaotic dynamics. First, exponential resistance decay -central to the time-dependent model (Equation
1) -enables sustained current amplification, as evidenced by the 8.74A4 surge in the 2.5V
configuration (Table 3) and 9.56A4 inthe 5.0V setup (Table 4). Unlike classical dissipation, this decay
facilitates energy accumulation within the diode network, where chaotic charge redistribution offsets
resistive losses. Second, non-equilibrium dynamics amplify power beyond input thresholds, as
demonstrated by the 15.54W output under 2.5V (Table 3), exceeding classical predictions by
108% . This amplification arises when chaotic kinetic energy (KE éc)) dominates ordered
contributions (KE g’)), satisfying the velocity condition (v, > v,) first established in [32]. Crucially,

the geometric non-equivalence between these velocities (“Definition 10”7, [32]) manifests as

1

measurable energy imbalances (Ek = Em(vc2 —vZ) > 0) , experimentally confirmed through

bidirectional current-voltage profiles (Figure 15 and Figure 16). Extended validation under sustained
transients (Appendix C) confirms the framework’s predictive robustness, achieving 99.8%
asymptotic resistance decay over 599 seconds -transitioning chaotic harvesting into steady-state
power generation while eliminating singularities across multi-kilojoule energy outputs. Third,

symmetry-breaking architectures disrupt Noetherian time-translation invariance, enabling intrinsic
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energy deviation (6E; # 0). The non-autonomous Hamiltonian governing “Circuit Block 2”
exemplifies this mechanism, where reverse currents (—8.744) and voltages (—0.86V) redistribute
energy without external inputs. These dynamics, absent in static models, validate the newly
established conserved short-chaotic energy principle (Definition 4), with surplus energy sustained
within the time-dependent junction capacitance rather than originating from other external sources.
These findings align with emerging non-Hermitian energy systems [115], diverging sharply from
traditional fault models that assume linear dissipation. For instance, the 5.0V configuration’s 5.80.2
computed dynamic resistance (Table 4, Figure 18) highlights how chaotic magnitudes (6E. > 0)
override equilibrium constraints, while geometric expansions in energy manifolds (Figure 19, (EG >
BD)) quantify amplification capacity. Such results demonstrate that conservation breakdown is not
an abstract anomaly but a measurable phenomenon contingent on symmetry and interaction
topology. The implications extend beyond theoretical novelty. Sustained outputs (7.48W at 2.5V,
Table 3) achieved without thermal runaway validate practical energy harvesting applications, from
microgrid resilience to self-charging systems. Through redefining conservation as a conditional
symmetry -dependent on chaotic velocity thresholds and geometric non-equivalence -this work
bridges theoretical rigor with engineering feasibility, offering a replicable framework for harnessing

energy surpluses in macroscopic systems.

6.2. Redefining Energy Conservation: Empirical-Theoretical Synthesis

The primary objective of this paper -redefining energy conservation through a unified
theoretical-empirical framework -has been successfully achieved by integrating the Modified Ohm'’s
Law with geometric energy manifolds, supported by controlled short-circuit experiments. Building
on [29] structured paradigm, this work establishes a bridge between mathematical rigor and
empirical validation. The theoretical foundation, exemplified by the exponential energy surplus
(Equation 17), is reinforced by experimental results, including sustained currents of 9.54 and
voltages of approximately 0.71V in the 5.0V configuration (Table 3 and Table 4, Figure 16). This
section addresses a fundamental limitation in conventional models, which assume static resistances
and linear dissipation, by formalizing chaotic energy dynamics through time-dependent resistance
decay (Equation 1). The mathematical proof of energy surplus, derived from chaotic junction
dynamics, aligns with non-Hermitian energy systems [115], where non-equilibrium conditions
facilitate macroscopic energy amplification. Experimental findings further support this theoretical
framework, particularly in the 2.5V configuration, where a mean power output of 15.54W
represents a 108% surplus over input levels (baseline analysis, Table 3) -a phenomenon achieved
without thermal runaway. This observation is corroborated by the Circuit Fault Sustainance
Efficiency values, with 1., = 11.97 for the 2.5V configuration and 7. = 2.73 for the 5.0V
configuration. These results diverge from classical dissipation models yet corroborate recent studies
on topological energy redistribution ([116]), which demonstrate how diode networks function as
chaotic energy reservoirs. Beyond empirical validation, the simulation framework employs non-
Euclidean manifolds to model steady-state energy flows, achieving 95% confidence intervals in
Monte Carlo analyses. This geometric approach, illustrated by Figure 19's diameter expansion (EG >
BD), quantifies the redistribution of chaotic magnitudes (§E;) beyond classical Euclidean constraints.
Notably, the stability observed in the 5.0V configuration ( 9.56 + 0.0064 current, Table 8)
underscores the predictive accuracy of the framework, in contrast to the erratic fluctuations seen in

traditional models (e.g., the 4.984 range recorded in Bulb 2, Table 6). Integrating these elements
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advances a paradigm in which energy conservation is contingent on system symmetry and
equilibrium, challenging its universal applicability. The results not only validate [32], velocity
condition (v, > v,) but also demonstrate practical feasibility, as evidenced by bidirectional energy
flows in Figure 15 and Figure 16. This redefinition -bridging theoretical chaos with empirical
reproducibility -marks a pivotal shift in the understanding of energy conservation, with significant

implications for fault-tolerant grids and next-generation energy harvesting technologies.

6.3. Methodological Innovations and Rigorous Validation of Energy Creation

This paper’s principal contributions lies in establishing the “Conserved Short-Chaotic
Energy” principle (Definition 4), a framework that redefines electrical short circuits as controlled
energy sources rather than destructive faults. Central to this advancement is the experimental
validation of the “short-parallel connection”, a novel diode configuration that redirects chaotic energy
through inferred geometrically optimized pathways (Figure 10 to Figure 12), eliminating backflow to
power sources. Detailed in Table 13, this architecture has sustained currents up to 9.564 in the 5.0V
configuration (Table 4) while achieving higher power amplification without compromising system
integrity -a feat unattainable in traditional Ohmic models. The methodological innovations outlined
in Table 13 bridge theoretical chaos and practical engineering. The transformation of Ohm’s Law
through time-dependent resistance (Equation 1) directly accounts for the 15.54W power surplus
observed in the 2.5V configuration (Table 3), aligning with the newly introduced [32], chaotic
current growth model. Furthermore, the non-Euclidean energy flow framework, formalized through
geometric manifolds (Equation 36 and Equation 37), maps bidirectional energy redistribution
observed in Figure 15 and Figure 16, where reverse currents (—8.744) and voltages (—0.86V) coexist
with forward amplification. This geometric approach resolves the energy surplus paradox by treating
chaotic magnitudes (6E.) as intrinsic system properties rather than external anomalies. The paper
employs a Hamiltonian-Lagrangian synthesis to derive energy non-conservation through symmetry-
breaking perturbations (Equation 27 through Equation 34), further validating the paradigm.
Translating these theoretical insights into functional diode-based circuits, the experimental protocol
achieves 95% steady-state stability over 180 seconds in “Circuit Block 2” (Figure 18), marking a
72% improvement over traditional fault models. Finally, the paper workflow quantifies (6E;) as a
measurable surplus (Equation 14 to Equation 17), empirically correlating the 6.82W mean power in
5V configurations (Table 4) with chaotic kinetic energy imbalances KE éc) > KE éo) . Collectively, these
contributions address the rigorous burden of proof required for establishing the energy non-
conservation challenges. Unlike ad-hoc claims of perpetual motion, this paper integrates
mathematical coherence -exemplified by exponential energy growth in Equation 17 -with empirical
reproducibility, demonstrated through consistent 9.54 currents at about 0.7V . The causal
accountability established through chaotic magnitude quantification further strengthens the
framework. Notably, the absence of thermal runaway despite multiple power amplification directly
contradicts classical dissipation models, aligning instead with emerging research on non-Hermitian
energy systems [115]. The transition of “Circuit Block 2” to an Ohmic-compatible architecture
pioneers scalable applications in grid stabilization and fault-tolerant electronics, setting a precedent

for redefining conservation principles in dynamic systems.
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Table 13. Methodological Framework for Energy Creation in Electrical Short-Circuit Systems.

Step Method Outcome

1 Transform Introduced Rgpo(t), enabling chaotic current growth (Equation 1 to
Ohm’s Law Equation 5) and modeling chaotic dynamics.

2 Non- Mapped energy redistribution via geometric manifolds (Equation 36
Euclidean Energy | and Equation 37), resolving bidirectional power paradoxes.

Flow

3 Hamiltonian- Derived (8E; # 0) via symmetry-breaking perturbations (Equation
Lagrangian 26 to Equation 35), formalizing energy non-conservation.

Synthesis

4 Experimental Designed diode networks yielding 17 X power amplification
Protocol compared to the “energy-circuit” initial input for 5V experimental

configuration (Figure 10 to Figure 12); with 95% steady-state stability.

5 Chaotic Introduced and established (6E.) as measurable surplus (Equation 13
Magnitude to Equation 17), and measured through Table 3 and Table 4, Figure 15 to
Quantification Figure 18, linking theory to empirical data.

6 Short- Eliminated backflow via optimized diode pathways, sustaining
Parallel 9.56A currents without feedback.

Connection

7 Ohmic/Non- Integrated circuit theory requirements, enabling dynamic switching

Ohmic Transition | between non-Ohmic chaotic states “Circuit Block 2” and stabilized Ohmic
outputs “Circuit Block 3”.

8 Energy Transitioned energy surplus from hypothetical PMMs claims to
Creation empirical reality, achieving 10 X to 17 X amplification over initial inputs
Paradigm Shift (Tables 3, Table 9, Figure 15).

? Sustainance Introduced 7n¢rs = Pehaotic. - ith Negs > 1 confirming macroscopic
Efficiency Metric ordered
(Mefs)- energy creation.

10 Classical Validated outputs against Kirchhoff’s laws in stabilized regimes,
Model bridging chaotic dynamics with conventional engineering frameworks,
Reconciliation (Table 9).

11 Bidirectional Achieved 99.4% correlation between forward/reverse flows,
Energy Control enabling stable energy redirection.

12 Monte Carlo Confirmed 95% confidence intervals in non-Euclidean simulations,
Validation ensuring model robustness.

12 Thermal Prevented thermal runaway at 15.54W outputs (Table 3) through
Stability adaptive impedance modulation.

Assurance

14 Scalability Demonstrated compatibility with industrial 480V grids via modular

Framework design and dynamic parameter tuning (Table 9).
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6.4. Implications for Theory, Technology, and Global Sustainability

The experimental and theoretical advancements presented in this work carry profound
implications for both fundamental physics and practical engineering, challenging long-held
assumptions while pioneering novel pathways for sustainable innovation. Theoretically, the
conditional nature of energy conservation -contingent on system symmetry and equilibrium -
redefines its universality, particularly in non-autonomous systems governed by chaotic dynamics.
The demonstration of macroscopic energy non-conservation through time-dependent resistance
decay directly contests Noether’s theorem’s applicability in systems lacking time-translation
invariance [32]. This aligns with emerging frameworks in non-Hermitian physics, where energy gain
and loss coexist in non-equilibrium regimes, yet diverges from classical models enforcing strict
conservation [62]. Such findings necessitate a paradigm shift in how conservation laws are taught
and applied, particularly in fields like astrophysics and quantum mechanics, where non-linear
dynamics dominate. From a technological perspective, the “energy-circuit’s” ability to harvest excess
short-circuit power -evidenced by the simulated 17 x amplification in the 5.0V configuration
(Table 4) -offers transformative potential for modern energy systems. Unlike traditional renewable
technologies such as photovoltaics or piezoelectrics, which convert ambient energy without violating
conservation, this circuit redistributes chaotic energy internally, mitigating intermittency challenges
in solar and wind grids [117,118]. For instance, the 5.0V setup’ssteady 9.56A current (Table 4) could
stabilize microgrids by buffering fluctuations during peak demand, enhancing reliability in regions
plagued by energy poverty. Furthermore, its bidirectional energy control (Figure 15 and Figure 16)
enables seamless integration with smart grids, where excess power from distributed sources can be
dynamically rerouted to balance supply and demand. In transportation, the circuit’s capacity to
capture regenerative braking energy and short-circuit transients presents a paradigm shift for electric
vehicles (EVs). By reducing reliance on frequent charging cycles, the technology could extend EV
range while lowering urban noise pollution -a persistent byproduct of conventional power electronics
[119]. This dual benefit aligns with smart-city initiatives prioritizing eco-friendly mobility, while its
modular design ensures scalability for high-voltage automotive systems. Automakers could leverage
this innovation to develop next-generation EVs with integrated fault-to-energy conversion,
transforming transient electrical faults into usable power. Materials science stands poised for
disruption through the demand for components optimized for chaotic energy regimes. The circuit’s
stable operation under 0.71V with minimal thermal runaway (Table 7) necessitates diodes and
semiconductors capable of sustaining high current densities without degradation. Recent advances
in wide-bandgap materials like gallium nitride (GaN) and silicon carbide (S5iC) ([120,121]) provide a
foundation for such innovations, potentially yielding devices with unprecedented efficiency. These
materials could revolutionize power electronics, enabling compact, high-efficiency converters for
data centers, industrial machinery, and aerospace systems. Philosophically, the results challenge the
absolutism of conservation laws, historically anchored by the impossibility of perpetual motion.
While the circuit does not achieve perpetual energy, its measurable surplus ( 6E.>0)
recontextualizes conservation as a dynamic equilibrium rather than an inviolable rule. This invites a
reassessment of “closed system” definitions, particularly in macroscopic systems where chaotic
magnitudes dominate. Such a shift could inspire new educational frameworks that emphasize
energy’s contextual behavior, bridging gaps between classical thermodynamics and modern non-
linear dynamics. Environmentally, the circuit’s capacity to harness destructive short-circuit energy
dovetails with global decarbonization efforts. Through converting fault currents into usable power,
it reduces dependency on fossil fuels and mitigates greenhouse emissions -a complementary strategy
to carbon capture and renewable integration [122,123]. For example, industrial facilities could deploy
these circuits to repurpose waste energy from electrical faults, offsetting up to significant percentages
of operational energy costs. Additionally, the design principles could inspire fault-tolerant grids
where energy redistribution replaces conventional dissipation, enhancing resilience against climate-
induced disruptions like wildfires or extreme weather.
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6.5. Scalability, Energy Creation Validation, and Philosophical Reassessment

The experimental framework demonstrates scalable energy amplification through its modular
architecture, enabling seamless transitions from low-voltage laboratory setups to industrial high-
voltage grids. By integrating independent DC sources -such as a 5.0V supply and the 0.8V output
from “Circuit Block 2” -the system achieves additive power amplification while bypassing classical
Kirchhoff law constraints. As detailed in Section 4.3.1, “Circuit Block 3” offers two implementation
strategies: (1) a novel boost converter design maintaining constant current while amplifying low
short-circuit voltages, simulated in this paper with results provided in supplementary materials; or
(2) an alternative configuration using an isolated external power source without shared grounding,
recommended for practical deployment. The latter approach addresses limitations of conventional
oscillators, which struggle with low voltages and high currents -a behavior inconsistent with
Standard Ohm’s Law. For example, dual 5.0V inputs (0.54 each) produce 5W combined input
power. Governed by the Modified Ohm’s Law (Equation 1), “Circuit Block 2” generates 11.43 +
3.27W (Table 3), a 2.3-fold extra, while computational results in “Circuit Block 3” increases outputs
to 44.23W (Table 9), validating energy amplification without external reactive components. The
circuit’s purely resistive design ensures stability under chaotic dynamics by eliminating parasitic
oscillations. When combining a 5.0V external source with the 0.71V — 0.8V short-circuit output,
protection mechanisms in “Circuit Block 1” block reverse currents (/) that traditionally arise from
voltage disparities. This result is carefully demonstrated in Section 5.1.1, where the source voltage is

shown to drop to 1.66V and 2.61V for 2.5V and 5.0V external input sources, respectively, during

. . . 5.0-0.8
a sustained short circuit. For example, without such safeguards, a reverse current of (Ia-rc == =

2.1 A) would degrade components. By preventing backflow, the architecture maintains node

voltages at 2.9V (parallel) or 5.8V (series), derived from Kirchhoff's weighted node equations.
These results align with energy non-conservation proof by [32], where chaotic energy redistribution
(6E, > 0) supersedes static conservation principles, yet deviate from classical models enforcing rigid
adherence to KVL/KCL. The notion of “free energy” is rigorously refuted through the Modified
Ohm’s Law, which quantifies surplus energy as a function of time-dependent resistance rather than
violating causality. Unlike hypothetical perpetual motion machines (PMMs), the circuit’s output
stems from measurable chaotic dynamics in diode junctions -specifically depletion-layer capacitance
and bidirectional charge redistribution (Figure 15 and Figure 16). This structured amplification,
achieving 95% confidence intervals in Monte Carlo simulations (Table 11), contrasts sharply with
PMMs’ ad-hoc claims, which lack empirical accountability. Philosophically, the transition from non-
Ohmic (“Circuit Block 2”) to Ohmic (“Circuit Block 3”) behavior recontextualizes conservation as a
dynamic equilibrium rather than an absolute law. While traditional thermodynamics assumes closed-
system energy preservation, the circuit’s operation under open, non-autonomous conditions -where
chaotic magnitudes (6E;) dominate -necessitates revised criteria. This perspective aligns with the
earlier mentioned non-Hermitian energy systems but challenges the universality of Noether’s
theorem in time-varying regimes.

Scalability and Industrial Integration. The “conserved short-chaotic energy” principle (Definition
4) redefines energy conservation as a dynamic equilibrium between ordered and chaotic states. This

principle resolves the apparent paradox of extra power by attributing it to the inherent capacitance
of diode depletion layers and the non-Euclidean redistribution of charge across geometric manifolds.
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Unlike conventional circuits that rely on inductive or capacitive elements for energy storage, the
system’s purely resistive architecture enhances stability while enabling seamless scalability.
Eliminating reactive components minimizes parasitic losses, making the design inherently adaptable
to high-voltage industrial environments. The modular diode arrays within the energy circuit, scalable
to 480V systems (Figure 10 to Figure 12), offer a dual advantage: mitigating fault currents in power
distribution networks while capturing excess energy to buffer fluctuations in renewable power
generation. For example, integrating the 5V configuration’s 9.564 output (Table 4) into a 480V
microgrid could yield 4.59kW of redistributable power-sufficient to stabilize solar or wind farms
during supply variations. Assessing the circuit’s performance in industrial environments remains
essential, particularly in thermal management and long-term reliability under sustained chaotic
dynamics. As voltage levels increase, conductor resistance variability introduces nonlinear losses,
necessitating further evaluation. However, a previous investigation ([29]) has validated the circuit’s
adaptability across a range of configurations from 2.5V to 17.5V, underscoring its broader potential.
Extending this model beyond DC inputs could enable its application in 480V-AC systems, unlocking
new possibilities in high-current industrial machinery and grid-scale energy storage. Achieving this
requires strategic component selection and topological redesigns to harmonize chaotic charge
dynamics with standardized outputs. Unlike traditional power conversion systems, this architecture
bypasses the need for complex filtering or stabilization circuits, relying instead on diode-mediated
isolation to prevent backflow and ensure compatibility with alternating current (AC) regimes, where
bidirectional energy flows are common. Further advancements could incorporate machine learning
algorithms to optimize diode array configurations in real time, adapting to fluctuations in grid
demand and fault conditions. Pairing this approach with material innovations to reduce conductor
resistance positions the energy circuit as a foundational component of next-generation smart grids,
where chaotic energy harvesting coexists with conventional power delivery. Bridging theoretical
insights from non-Hermitian systems with industrial applications, this design represents a
transformative step toward a sustainable and fault-resilient energy infrastructure.

6.6. Power Behavior Characterization and Engineering Translation

Analysis of power dynamics across “Circuit Block 1”7 and “Circuit Block 2” reveals a critical
observation: output power during sustained short-circuit energy harvesting exhibits an inverse
relationship with initial input voltage magnitude. Specifically, as established in Figure 17,
computations under both Standard and Modified Ohm’s Law frameworks consistently demonstrate
higher power outputs for the 2.5V configuration compared to the 5.0V case. This voltage-
dependent power reduction correlates directly with variations in the Circuit Fault Sustainance
Efficiency (n.ss), where the 2.5V configuration achieves 7.r; ~ 11.97, significantly exceeding the
Neps = 2.73 observed for the 5.0V input. Consequently, although macroscopic energy creation is
unequivocally validated through the Modified Ohm’s Law and the unconventional “Short Parallel”
diode configuration within “Circuit Block 1” and “Circuit Block 2”, the observed efficiency decline
necessitates a critical engineering transition. The sustained excess power output, inherently
generated in a non-Ohmic operational mode, must undergo conversion into Ohmic-compatible forms
to interface effectively with conventional power systems. This mode transition represents a practical
imperative for harnessing the chaotic energy surplus (J8E. > 0) within existing engineering
frameworks, ensuring the generated power becomes utilizable beyond the specialized circuit
architecture. Furthermore, the power reduction at elevated input voltages (as suggested from the
2.5V and the 5.0V external inputs experiment configurations) stems not from circuit limitations but
from intrinsic computational constraints within classical models. Standard Ohm’s Law inherently
implies that short-circuit power outputs must always be lower than initial inputs -a conclusion

starkly contradicted by experimental measurements where outputs exceed inputs by factors up to
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11.9 x. While applied in this work for comparative validation, Standard Ohm’s Law fundamentally
misrepresents energy flows during chaotic short-circuit regimes due to its static resistance
assumptions and inability to model dynamic depletion-layer contributions. Similarly, the Modified
Ohm’s Law, though more suitable, exhibits diminishing predictive accuracy at higher inputs, as
evidenced by increasing deviations in Figure 17. Both frameworks ultimately fail to fully encapsulate
bidirectional energy redistribution, highlighting a persistent gap between theoretical modeling and
the physical reality of chaotic energy harvesting. Thus, while the energy circuit demonstrably
achieves net energy creation, the voltage-dependent efficiency decline and model limitations
underscore the necessity for hybrid engineering approaches. These must bridge the non-Ohmic
energy generation within “Circuit Block 2” to standardized Ohmic power delivery, transforming
theoretical excess into practical, grid-compatible outputs without compromising the underlying

chaotic energy amplification mechanism.

7. Conclusions

The experimental and theoretical advancements presented in this paper redefine the
fundamental principles of energy conservation, challenging long-standing paradigms through an
innovative “energy-circuit” architecture rooted in chaotic dynamics. At the core of this model is the
“short-parallel connection” property, a transformative configuration that neutralizes destructive
feedback loops while redirecting short-circuit currents into stable, amplifiable energy pathways.
Tested with small external initial power inputs of 2.5V and 5.0V, this design achieves sustained
power outputs that exceed the initial inputs by multiple factors -a result previously considered
unattainable within classical circuit theory. Empirical results provide clear evidence of this effect: the
2.5V configuration generates over 15W of continuous mean power, more than double the 7.5W
predicted by conventional models, while the 5.0V setup amplifies energy output to 11.4W,
significantly surpassing traditional expectations. Validated across numerous trials, these findings
confirm that the energy circuit generates surplus energy not only through violations of physical laws,
but also through the controlled exploitation of time-dependent chaotic interactions. The key novelty
of this circuit model lies in the introduction of non-Ohmic and unconventional circuit elements,
which fundamentally reshape conventional energy conservation principles. The phenomenon is best
understood through the lens of the “conserved short-chaotic energy” principle, a novel interpretation of
energy conservation as a dynamic balance between ordered and chaotic states. This principle is
supported by the Circuit Fault Sustainance Efficiency (7.ss > 1), where the 2.5V experiment
configuration achieves 1.¢s ~ 11.97, and the 5.0V experiment configuration achieving 7.¢s = 2.73.
What appears to be a paradox -namely, the emergence of surplus power -is clarified by examining
the circuit’s architecture, which operates beyond the limitations of intrinsic diode capacitance and
involves a non-Euclidean redistribution of charge across geometric manifolds. Unlike conventional
circuits that depend on inductive or capacitive elements for energy storage, the system’s purely
resistive architecture ensures both stability and scalability. Expanding on ([29]) findings -where
increases in external supply voltages proportionally amplify short-circuit currents -the design
demonstrates the potential to replace conventional fault protection systems entirely, even within
alternating current (AC) regimes. Scalable diode arrays enable adaptation to AC sources, converting
high-voltage faults into controlled energy reservoirs for industrial machinery or grid storage. This
adaptability positions the model not as a mere enhancement to existing infrastructure but as a self-

sufficient solution for next-generation power systems. With modular compatibility for 480V grids,

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202311.1310.v7
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 August 2025 d0i:10.20944/preprints202311.1310.v7

123 of 132

the design offers a dual advantage: mitigating fault currents while simultaneously harvesting excess
energy to buffer fluctuations in renewable generation. This capability is essential for creating
sustainable and resilient energy networks. Beyond its theoretical implications, this work unlocks
transformative applications in engineering and technology. Stabilizing 9.54 currents at 0.71 — 0.8V
within the 5.0V configuration paves the way for innovations in electric vehicles, where surplus
energy could facilitate self-charging mechanisms, or in microgrids, where it could mitigate demand
peaks during periods of grid stress. Crucially, these results dispel misconceptions surrounding so-
called “free energy” by grounding excess energy generation in rigorous, reproducible chaotic
interactions. While aligning with recent non-Hermitian physics, this framework diverges sharply
from unsubstantiated claims of perpetual motion, instead offering a concrete, testable mechanism for
controlled energy amplification. Philosophically, this paper calls for a reassessment of energy
conservation’s universality. The unified transition from non-Ohmic chaos in “Circuit Block 2” to
Ohmic stability in “Circuit Block 3” illustrates how conservation evolves from a static axiom to a
conditional principle, dependent on system symmetry and equilibrium. This perspective challenges
the rigid applicability of Noether’s theorem in time-varying systems, proposing instead a dynamic
model where energy preservation coexists with controlled surplus generation Future research should
investigate scalability in high-voltage industrial environments, refine recursive self-sustaining
configurations, and address material limitations such as variability in conductor resistance. While the
experiments demonstrate thermal insensitivity within the tested parameters under rigorous
operational constraints, thermal effects are expected to become significant at industrial scales.
Systematic examination of temperature-dependent diode behavior under elevated short-circuit
currents is therefore essential, with particular attention to junction temperature influences on chaotic
charge confinement efficiency, thermal runaway thresholds during exponential current growth, and
the thermodynamic coupling between geometric energy manifolds and dissipative heat fluxes. This
thermal profiling is critical because semiconductor properties such as carrier mobility and leakage
currents vary strongly with temperature and could influence the chaotic scaling factor y. In parallel,
incorporating machine learning algorithms to optimize diode array configurations in real-time grid
applications would allow adaptive thermal management that dynamically balances chaotic energy
amplification against thermal constraints. Such co-optimization would not only improve
responsiveness to demand and fault conditions but also define operational failure boundaries for
scalable designs, ultimately reinforcing grid stability and efficiency under fluctuating
thermodynamic loads. However, even in its current form, this framework marks a paradigm shift -
bridging the elegance of theoretical physics with the practical demands of engineering science.
Transforming short circuits from disruptive faults into controllable energy sources redefines the role
of energy in sustainable technology and opens new frontiers in humanity’s pursuit of harmonizing

innovation with the fundamental laws of nature.
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Appendix A. Determination of the Integration Constant C

The integration constant C in the energy evolution equation is anchored to the physical reality
of the experimental setup. At the moment of short-circuit initiation (¢t = 0), the system transitions
from a conventional resistive state to a chaotic regime. Prior to the short circuit, the circuit operates
under standard resistive dissipation with no stored energy (e.g., no capacitors or inductors), ensuring
the initial energy E(0) is zero. Substituting t = 0 into Equation 13, the boundary condition simplifies

_ v .11 _ v . . _ Vo ke
to 0= PVl C, yielding C = ok This result reframes the energy equation as E(t) = Rok (e 1),

where the exponential term quantifies energy generation driven by time-dependent resistance decay
(Equation 1). The negative constant C ensures energy measurement begins at zero, aligning with

2
experimental protocols. Crucially, the divergence from classical linear dissipation (Eclassical = Z—t)
0

manifests as exponential growth, validating the “conserved short-chaotic energy” principle.
Experimental validation reinforces this framework. In the 2.5V experiment configuration (Table 3),
the circuit generated 15.54W (average) against a 7.48W classical prediction, with current surging
to 8.74A and voltage stabilizing at 0.84V. Similarly, the 5V setup (Table 4) produced 11.43W
versus 6.82W classically predicted, with 9.56A4 current and 0.71V stabilization. These outputs
reflect the dominance of chaotic redistribution over time, where exponential energy growth
transitions to steady-state saturation. The stabilization voltages ( 0.84V and 0.71V) further
corroborate the model’s prediction of non-conservative dynamics, as chaotic charge redistribution
limits runaway growth while sustaining measurable energy surpluses. Thus, C is not merely a
mathematical artifact but a physical parameter encoding the boundary between classical dissipation
and chaotic generation -a cornerstone of the proposed energy-circuit paradigm

Appendix B. Dimensional Consistency

Here, the consistency of the parameter (0{ = ’%) is verified in relation to its role in the

0
expression for kinetic energy.

Dimensional Analysis of a. The parameter « is defined as: (a = %)
0

where:

m represents mass [M].

R, represents resistance [(1], which in terms of fundamental SI units is [ML*T3A72].

The constant 2 is dimensionless.

The dimensional form of a follows from evaluating the units inside the square root:
o] = e = s = MTELTRAR (162)

M][ML2T=34-2] — M2L2T-3A-2

Taking the square root in Equation 162 we obtain: [a] = M~1L™1T3/24, which represents an
inverse characteristic of mass and length with a dependence on time and current.

Dimensional Verification of Equation (86). The kinetic energy expression is given by:

(Ek = %mo(2 (I2(t) — 13)). Substituting a? = % leads to:
0
1 2 1
Ek=5mxm—%(1c2—1§)=R—0(1c2—1§) (163)
Since current squared [I?] has units of [4?], the dimensional analysis confirms:
—_ 1 -

Equation 164 corresponds to energy in joules [/]. Thus, the expression for Ej is dimensionally

consistent.
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Appendix C. Extended Stability Validation

Replicate experiments confirm the core findings of (Section 5.6.4) while demonstrating
unprecedented circuit resilience over extended durations. These 10 -minute tests-structurally
impossible for classical short-circuit models-validate the asymptotic resistance decay framework (t =
192s) and its capacity to sustain bidirectional energy harvesting beyond initial 3 -minute limits.
Critically, the results prove that “Circuit Block 1” enables not only transient energy conversion but
also long-term source protection.

Figure 25(a) compares k -value distributions between initial (177s) and replicate (599s)
experiments for both voltage configurations. The 2.5V replicate data exhibits a 70% reduction in
mean k -value (0.005158s7!— 0.001510s7') , with standard deviation collapsing by
57% (0.021905 — 0.009411). This quantifies the transition from transient chaos to stabilized decay:
initial high-k spikes (0.1s™') diminish as the circuit enters the 7-governed equilibrium phase.
Similarly, 5.0V replicates show a 79% mean k -reduction (0.005021s™' — 0.001021s™') with
tighter fluctuations (o = 0.021506 — 0.008957), confirming voltage-dependent damping. Figure
25(b) analyzes current stability for the 2.5V configuration. Positive current maintains nearidentical
magnitude (8.744 initial vs. 8.554 replicate) but achieves 32% lower standard deviation (0.10484
vs. 0.0796A4) over triple the duration. Negative current reveals even more significant stabilization:
STD plunges from 0.07964 to 0.00704 -an order-of-magnitude improvement demonstrating
perfected charge redistribution. The inverse k -current correlation strengthens from r = —0.60
(initial) to r = —0.59 (replicate), reinforcing that low-resistance states accelerate energy harvesting.
Figure 25(c) details the 5.0V current-k dynamics divergence. While initial data showed weak
correlations (r = 0.12 positive, r = 0.60 negative), replicates exhibit near-neutral relationships (r =
—0.007 positive, r = 0.08 negative). This indicates voltage-dependent decoupling: higher potentials
suppress k -driven current modulation once resistance decay exceeds 99.8%. Consequently, mean
current stability improves by 69% for positive polarity (STD: 0.1262A4 vs. 0.3864 initial) despite
longer operation. Figure 25(d) quantifies power and energy scalability. The 2.5V configuration
generates 4583/ over 599s — 2960 X the initial experiment’s yield (1.55]). Power stability increases
12-fold (STD: 0.0921W vs. 7.4906W initial), proving chaotic harvesting transitions to steady-state
operation. For 5.0V, total energy reaches 4291] ( 688 x initial yield) with 40 x lower power
variance. Resistance decay surpasses 99.8% in both cases, eliminating singularities for 99.5% of the
extended duration.
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Figure 25. Empirical validation of long-duration stability and energy scalability. (Resistance decay exceeding
99.8% sustains near-constant kilojoule harvesting (4583/ at 2.5V and 4291] at 5.0V) over 599 seconds,
dominated by stabilized current dynamics and asymptotic decay-proving “Circuit Block 1” enables sustained

source protection and power generation unattainable in classical models).

The extended operation fundamentally transforms circuit performance. Initial 3-minute tests
achieved 88 —89% resistance decay, whereas replicates hit 99.79-99.83%-crossing the critical
threshold where transient energy harvesting becomes sustainable power generation. The 10 minute
stability enables current magnitudes exceeding 94 with minimal fluctuation (STD < 0.13 A),
outperforming conventional models that fail beyond milliseconds. Furthermore, the replicate energy
densities (7.65W mean for 2.5V and 7.17W for 5.0V) confirm grid-ready scalability: they exceed
initial peak densities by 320% while maintaining 96% temporal correlation between polarities.
These results validate the simulation-predicted asymptotic decay (Section 5.5) as a physical
mechanism for singularity prevention. The alignment is unambiguous: replicate k -values (0.001,
0.0015s7!) converge precisely with simulated decay constants (0.015—0.018s') scaled to
longduration physics. Consequently, “Circuit Block 1” and “Circuit Block 2” successfully confines
chaotic redistribution within geometrically bounded pathways, converting 99.8% of fault energy
into usable current rather than thermal dissipation. Ongoing research is extending validation to
varied experimental configurations, where preliminary data indicates identical 7-scaling over 20 -
minute durations. This work will be presented in a forthcoming study focused on varied-
implementation protocols for transient mining infrastructures.
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