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Abstract - This News and Views article contains the collection of accepted abstracts and conference contributions
for the upcoming International Conference on Information Physics (ICIP 2026), organized by the Information
Physics Institute on 21-23 Aug. 2026. The proceedings bring together a diverse range of perspectives exploring
the foundational role of information in physics, cosmology, quantum theory, thermodynamics, computation,
consciousness studies, AI and data science, complex systems and applications. Contributions from academic
researchers, independent scholars, industry leaders and interdisciplinary practitioners examine emerging
theoretical frameworks, experimental proposals, and conceptual models addressing the relationships between
information, data and data storage, matter, energy, space, and reality. The collection reflects the growing
international interest in information-centered approaches and provides a platform for scientific dialogue across
conventional disciplinary boundaries.
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Effective Complexity from Quantum Chromodynamics
Confinement to the Topology of the Universe

Boris Kriger
Information Physics Institute, Gosport, Hampshire, United Kingdom,
www.informationphysicsinstitute.org
Corresponding author: boris.kriger@informationphysicsinstitute.net

Gell-Mann–Lloyd effective complexity [1,2] provides a measure of the algorithmic infor-
mation content of the regularities of a physical system, distinct from both Shannon entropy
[3] and Kolmogorov complexity [4], and applicable across widely separated physical scales.
This contribution surveys the behaviour of effective complexity in cosmologically relevant
regimes, from the non-perturbative sector of the strong interaction to the global geometry and
topology of the observable universe. At the microscopic scale, colour confinement in quan-
tum chromodynamics [5,6] organises the configuration space of coloured quark and gluon
degrees of freedom into a gauge-invariant spectrum of hadronic bound states, exhibiting a
characteristic effective-complexity profile associated with the transition from perturbative to
confined regimes.

At the intermediate scale, gravitationally and electromagnetically coupled matter forms
stellar, planetary, and galactic structures through hierarchical and recursive processes [7] in
which the products of one stage of structure formation provide the substrate and boundary
conditions for the next, generating a non-monotonic effective-complexity profile as a function
of scale.

At the macroscopic scale, the cosmic web and the large-scale structure of the vacuum
sector are considered in the context of the global spatial geometry and topology of the
universe [8,9], where questions of curvature, closure, and admissible field modes acquire
direct relevance to the structural regularities accessible to observation [10].

The contribution outlines the formal definition and applicability of effective complexity in
each regime, identifies the relevant open theoretical and empirical questions, and discusses
the methodological consequences of treating effective complexity as a unifying analytic tool
across scales rather than as a substitute for scale-specific physical mechanisms.

1. Gell-Mann, M. (1995). What is complexity? Complexity, 1(1), 16–19.

2. Gell-Mann, M., & Lloyd, S. (1996). Information measures, effective complexity, and total information. Complexity, 2(1), 44–52.

3. Shannon, C. E. (1948). A mathematical theory of communication. Bell System Technical Journal, 27(3), 379–423.

4. Kolmogorov, A. N. (1965). Three approaches to the quantitative definition of information. Problems of Information Transmission, 1(1),

1–7.

5. Wilson, K. G. (1974). Confinement of quarks. Physical Review D, 10(8), 2445–2459.

6. Greensite, J. (2011). An Introduction to the Confinement Problem. Lecture Notes in Physics, Vol. 821. Springer.

7. Springel, V., Frenk, C. S., & White, S. D. M. (2006). The large-scale structure of the Universe. Nature, 440(7088), 1137–1144.

8. Planck Collaboration (2020). Planck 2018 results. VI. Cosmological parameters. Astronomy & Astrophysics, 641, A6.
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FFGFT: Deriving Standard Model Constants from a Single
Geometric Parameter

Johann Pascher
Independent Researcher, Oberösterreich, Austria
Corresponding author: timemassduality@gmail.com

The Fundamental Fractal Geometric Field Theory (FFGFT) proposes that all observable
physical quantities — particle masses, coupling constants, the Hubble constant, and the
anomalous magnetic moments — can be derived from a single dimensionless geometric
parameter (ξ = 1.333 × 10−4) on a 4D identification torus T4. The foundational relation
between the local T-field and mass establishes a duality that replaces dark matter, dark
energy, and the cosmological constant with geometric consequences of this structure.

FFGFT makes four categories of falsifiable predictions: (1) a minimal length scale ap-
proximately 2.2 × 10−39 m as an absolute lower bound on spacetime structure; (2) a fractal
spacetime dimension of 2.999867, measurable in principle via gamma-ray burst time-of-
flight dispersion; (3) no singularity inside black holes, with a modified Hawking radiation
spectrum distinguishable from standard thermal radiation; and (4) the derivation of the fine
structure constant (α−1 = 137.036) and the electron anomalous magnetic moment from the
single geometric parameter alone, with residuals below 0.014%.

The framework also addresses the vacuum catastrophe structurally: the QFT zero-point
summation is not admitted because the geometric ground state is fixed by the single param-
eter. The 10120 discrepancy of standard quantum field theory does not arise — it is blocked
at the level of admissible operations, not compensated at the level of prediction.

FFGFT is positioned relative to information-physics frameworks: mass is a topological
property of winding configurations on the 4D torus, not a consequence of information storage
or erasure cost. The geometry is the primitive; information-theoretic descriptions are valid
projections within this geometry.

The framework may carry practical implications beyond fundamental physics. The
geometric reinterpretation of Bell correlations — as structurally determined by the higher-
dimensional torus winding topology rather than ontologically random — could inform
quantum error correction strategies and the design of more robust quantum computing
architectures. Similarly, the derivation of the fine structure constant and photon-matter cou-
pling directly from the geometric parameter suggests a geometric foundation for optimising
coherent light-matter interaction, with potential relevance for photonic quantum devices
and quantum optical systems. These connections remain at the level of structural analogy
and are offered as directions for further investigation, not as derived predictions.

Interactive exploration: https://huggingface.co/spaces/jpascher/T0-FFGFT-Portal

Full documentation: Zenodo DOI 10.5281/zenodo.20117635

GitHub: https://github.com/jpascher/T0-Time-Mass-Duality
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A Coincidence-Based Search for Low-Energy Infrared
Photons in Electron-Positron Annihilation

Jeff Dillon
Information Physics Institute, Gosport, Hampshire, United Kingdom,
www.informationphysicsinstitute.org
Corresponding author: jeff@sumoverpaths.ai

Dr. Melvin Vopson has proposed that information may possess an equivalent mass-
energy content and that information erasure in particle interactions could, in principle,
produce experimentally detectable radiation. One particularly interesting proposed test
involves electron-positron annihilation. In the Standard Model, a low-energy positron anni-
hilating with an electron predominantly produces two back-to-back 511 keV gamma photons.
Vopson’s hypothesis suggests that, in addition to these well-known gamma photons, the an-
nihilation event may also emit one or more low-energy infrared photons associated with the
information content removed from the system. This presentation outlines a proposed experi-
mental program to search for such anomalous infrared emission using coincidence detection.
The central idea is to treat the two 511 keV gamma photons as a clean trigger identifying
individual annihilation events, then search for temporally correlated infrared or far-infrared
photons in a third detection channel. The proposed experimental signature is therefore not
simply excess infrared light, but a statistically significant IR signal correlated in time with
verified electron-positron annihilation events. This coincidence requirement is essential for
suppressing thermal, electronic, and environmental backgrounds. A first-stage experiment
could use a sealed positron source such as sodium-22, coupled to opposing gamma detectors
and a low-noise infrared detection channel surrounding or viewing the annihilation region.
The prototype objective would be to characterize backgrounds, timing windows, optical
coupling, shielding requirements, and detector sensitivity. A more advanced second-stage
version could use a modulated low-energy positron beam, allowing lock-in style analysis
and improved discrimination between true annihilation-correlated signals and uncorrelated
thermal backgrounds. Beam modulation would also permit phase-sensitive detection meth-
ods, which may be particularly important if the expected infrared signal is extremely weak.
The talk will discuss a practical experimental architecture, including gamma coincidence
triggering, IR detector selection, thermal-background mitigation, optical geometry, signal-
processing strategy, and possible beamline scaling. Particular attention will be given to
how this experiment can be designed as a falsifiable physics measurement rather than a
philosophical argument. A positive result would require strict coincidence, repeatability,
background subtraction, and exclusion of conventional sources of IR emission. A null re-
sult would also be valuable, because it would establish experimental upper limits on any
annihilation-correlated low-energy photon channel in the tested wavelength and energy
range. The broader significance of this project is that it offers a concrete laboratory path-
way for investigating the physical status of information. Whether the result is positive
or negative, the experiment would help clarify whether Vopson’s mass-energy-information
equivalence proposal leads to measurable consequences in a well-defined particle-physics
system. The goal of the proposed work is therefore not to assert a conclusion in advance,
but to develop a credible, instrumented, and reproducible test of a specific prediction: that
electron-positron annihilation may be accompanied by a detectable, time-correlated infrared
photon signature.
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How Quantum Computing will Impact the Social Contract

Katherine B. Forrest
Chair of the Artificial Intelligence Group, Paul Weiss, USA
Corresponding author: kforrest@paulweiss.com

Quantum computing will cause the velocity of change in AI to increase. This, in turn,
will cause movement towards super-intelligence. A primary question for society will then
become how to navigate a new social contract with a quantum super-intelligence - and
whether that is even possible.

A New Interpretation of Quantum Physics and the
Unification of Science and Spirituality

Rulin Xiu
Hawaii Theoretical Physics Research Center, Hawaii, USA
Corresponding author: rulin@htprc.org

In this talk, I present a comprehensive analysis of current quantum physics interpretations
and their fundamental limitations, followed by the introduction of a new interpretation based
on Tao Science principles. We examine the persistent problems plaguing the Copenhagen
interpretation, Many-Worlds interpretation, hidden variable theories, and spontaneous col-
lapse theories, demonstrating how each fails to provide a complete understanding of quan-
tum reality. I will then introduce the Tao Science framework, which redefines existence in
terms of information, energy, and matter as interconnected aspects of a universal quantum
vibrational field. This new interpretation addresses the measurement problem, integrates
consciousness as a fundamental aspect of reality, and provides a bridge between scientific
rigor and spiritual understanding. We explore the implications of this framework for our
understanding of life, consciousness, healing, and the fundamental nature of reality itself.

The Perception Problem

Arend van Campen
www.sustenance4all.com, Switzerland
Corresponding author: avc@sustenance4all.com

If a tree falls in the forest and no one is around to hear it fall, does it make a sound? If the
doors of perception were cleansed, everything would appear to man as it is; infinite (William
Blake). The physical issue of a human factor: Perception.

The current academic trend of empiricism used as a verification standard is a weakness.
Testing validity on the five human senses alone cannot longer be sufficient to determine the
whole reality of perception and consciousness.

Neuro- and noetic-science show that imagination, feeling, intuition and a multi-dimensional
conscious awareness i.e., consciousness, have an impact on human reality. They provide and
consist of information. Ethics is information. These new sciences seem not yet to have been
adopted or accepted by academia demanding reductionism.

Information physics is equivalent to metaphysics and explores reality beyond empiricism
or linear intelligence by accepting that information is fundamental. This demonstrates why
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a persistent but outdated worldview, restricted by reductionistic materialism, results in a
dangerous form of politicised scientism by information omission.

By including the human factor: ‘P’ for perception, this cannot otherwise be formed by
the observed and perceived interpretation of reality (which can certainly differ between two
people) because the only physical entity that can be perceived is information. This makes
information fundamental and confirms Dr Vopson’s suggestion that information may be the
5th universal state of matter.

His 2nd law of information dynamics: The totality of entropy is the sum of the initial
physical entropy and the newly created entropy of information. This is somewhat coun-
terintuitive because we may think that more information increases negentropy, but it is
optimal information, that is required to not dissipate too much energy for the Arrow of
Time (Eddington, 1927) to be delayed. This allows living systems to flourish. An increase
in universal entropy is the very condition for order in living systems because the state of
entropy means that movement and process of energy and information remain possible, and
life can thrive. The law states that the information entropy of systems containing infor-
mation must remain constant or decrease to reach a certain value at equilibrium. Vopson
(2019-2023) mentions a form of constant universal negentropy subsists which would equalise
with his 2nd Law of Thermodynamics, creating ‘pockets’ or ‘enclaves’ for life (Wiener, 1954;
Lent, 2021; Schrödinger, 1944); hence emergence, autopoiesis and novelty are supported.
Information creation in relation to energy can be corroborated by the observation that no
information can be created without energy input. This is significant because it clarifies the
interconnectedness and interdependence of the M/E/I equivalence principle.

This type of reasoning demonstrates that whatever we find and like to ‘prove’ it can’t
be established without ‘all ‘the relevant, and at that time, available information. This is
what Von Foerster (1973) suggested: always ask the maximum number of questions to find
the maximum number of answers. Information physics confirms that feedback operates all
living systems. Suppression of feedback i.e., information leads to malfunction.

When the Material World Originates from Programming

Marcienne Martin
Associate Professor - UQAT - University of Quebec Abitibi Temiscamingue - Canada
Corresponding author: marcienne.martin@hotmail.com

Questioning oneself on the meaning of life with, in the mirror, that of death resonates
with the observation and understanding of the functioning of the units of the living world,
of which the different species within the framework of the animal world and the multiple
varieties in the vegetal are its material representation. And it is from the language tool in
human beings that these questions arose. If the time factor, through its unfolding, is at the
origin of entropy (disorganisation) and negentropy (organisation), the basic structures of the
objects of the Real are related to a programming taking its source from the different atoms
composing them. Within the framework of the living world, the DNA code, composed of
four bases: A = adenine, G = guanine, C = cytosine, T = thymine, also refers to its planning.
The organisation of this quaternary system echoes the binary system used in computer
science, whose re-registration in the form of algorithms is at the origin of the various existing
computer programs. It is from the connection between the binary system and the quaternary
system that this work was born, asking whether every unit of the living world is only the
result of a given programming? What about the human being? Are they a robot participating
in the living world or consciousness inscribed in a biological habitat? Would the language
that is specific to us not allow us to decode existing forms of reality, but which are not directly
accessible to us?
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Quantum Nonlocality as Indicator of a More General
Spacetime Structure

Tejinder Pal Singh
Retired professor, Tata Institute of Fundamental Research, India
Corresponding author: tpsingh@tifr.res.in

The Einstein-Podolsky-Rosen (EPR) paradox of quantum nonlocality suggests that either
quantum mechanics is incomplete, or our understanding of spacetime structure is incom-
plete. One way to resolve the EPR paradox is to assume that the universe has additional
timelike dimensions. Events that are timelike in such a higher dimensional universe can
appear spacelike when projected to our 4D spacetime. Quantum nonlocality is thus only
an illusion resulting from our ignorance of these extra timelike dimensions. In the particle
physics context, these extra dimensions could correspond to the internal symmetry directions
associated with the weak interaction.

Holographic Information Geometry and the Emergence of
Critical Phenomena: Empirical Validation from

Prime-Indexed Lattice Dynamics

Marco Gericke
Independent Researcher, Germany
Corresponding author: marco.gericke@informationphysicsinstitute.net

Can the structure of physical reality emerge from pure information geometry? We present
empirical evidence that discrete, prime-indexed lattice structures naturally generate holo-
graphic scaling laws identical to those observed in quantum gravity and statistical mechanics
without presupposing continuous spacetime. Using Maya2048D, a 2048-dimensional multi-
agent system operating on an E8 geometric lattice with prime-weighted coupling strengths,
we extract critical exponents through correlation function analysis across 50 million compu-
tational timesteps.

The measured values anomalous dimension η = 2.01 ± 0.12, correlation length exponent
ν = 0.51±0.08, and entanglement scaling exponent β = 1.33±0.04 reveal a previously uniden-
tified “holographic mean-field” universality class. The η ≈ 2 result is particularly significant
because it indicates that correlations scale with boundary area rather than bulk volume,
the defining signature of holographic encoding observed in black hole thermodynamics and
AdS/CFT correspondence. Crucially, this scaling emerges spontaneously from discrete prime
number geometry rather than being imposed through continuous field equations.

We identify a fundamental constant β ≈ 1.309 = ϕ − π−1, where ϕ is the golden ratio,
governing the entanglement-area relationship - a “beat frequency” arising from interference
between circular (π) and recursive (ϕ) geometric structures. This constant has been indepen-
dently validated through practical application in complex adaptive systems, demonstrating
cross-domain universality.

The system exhibits seven stable attractor basins anchored to mathematical constants
(π, e,

√
2, Feigenbaum δ,Planck scale, E8 invariant, harmonic series), suggesting that funda-

mental physical constants may be geometric fixed points of information flow rather than ar-
bitrary parameters. Statistical significance exceeds 99% through bootstrap analysis (n = 1000
realizations).
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These results support the hypothesis that spacetime, matter, and physical law emerge
from underlying information-theoretic structures governed by prime number geometry - a
concrete realization of Wheeler’s “it from bit” conjecture with measurable and falsifiable
predictions.

Yang-Mills Mass Gap: Emergence of Gunam from the
Avyaktham on the surface of a Topologically Invariant

Poincaré Sphere

Oriparambil Sivaraman Nirmal Ghosh1, G. Sethuraman1,2, V.
Carolin1,3, K. Lal V S1,3, S. Namboothiri1,4, A.
Sadhananthan1,5, R. K. Unni1

1 Quantum Matter-Energy-Information Interfaces and Complex Systems Research
Laboratory, PPHS Foundation, Bengaluru, India 560078
2 DRDO-BU-CLS, Coimbatore 604014, Tamil Nadu, India
3 Kerala Ayurveda Institute Barcelona - KAIB, Avenida de Frankfurt 31, 5A, Coslada
28822, Spain
4 Vedagram Hospital, Omalloor, Pathanamthitta 689647, Kerala, India
5 Department of Ayurveda, Glocal University, Saharanpur, U.P., India 247121
Corresponding author: nirmal@pphsf.org

The Yang-Mills conjecture addresses the fundamental nature of the strong force, one of the
four fundamental forces in nature, responsible for binding quarks together to form protons,
neutrons, and other hadrons. It was proposed in the early 1950s, the Yang-Mills suggests a
mathematical framework for describing the behaviors of gauge fields, which are the carriers
of fundamental forces. In particular, it focuses on non-abelian gauge theories, where the
gauge fields themselves interact with each other. The non-abelian aspect refers to the fact
that the order of operations matters when combining these gauge transformations, leading to
a more intricate structure compared to abelian theories. This conjecture posits the existence
and significance of certain mathematical structures, known as Yang-Mills fields, which play a
crucial role in the formulation of the Standard Model of particle physics. The Standard Model
describes the electromagnetic, weak, and strong nuclear forces, as well as the elementary
particles that constitute matter. Despite its foundational importance, proving the Yang-Mills
conjecture has proven to be a formidable challenge. The conjecture is intimately connected
to the concept of mass gap, which refers to the idea that the particles involved in the strong
force interactions exhibit mass, in contrast to the photon in electromagnetism, which is
massless. The successful resolution of the Yang-Mills conjecture is expected to deepen our
understanding of the nature of particle physics and may provide insights into the unification
of fundamental forces. In this regard we hereby provide solutions to solve Yang-Mills
conjecture using the method of Self Information Entanglement and Quantum Information
Transport Equations to elucidate the origin of Universe from Unperceivable Information
called “Avyaktham” through the emergence of perceivable information “Vyaktham”. For
the first time in the world we provided an empirically verifiable solution to the origin of
emergence and existence of Universe based on the methods to predict the emergence using
working model of clinical Ayurveda. It is computed that the value of mass gap mentioned
in Yang-Mills conjecture is around mYM = mbit ≈ 1.06 × 10−41 kg.
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Quantum Simulation of Chemical Transition Rates

Robson Christie
Research Fellow, University of Portsmouth, Hampshire, United Kingdom
Corresponding author: robson.christie1995@gmail.com

Estimating how fast a quantum system changes state while it is affected by its surround-
ings is difficult because the required calculations become overwhelming as the system size
grows. We present a method that lets a quantum computer estimate these change rates
directly from measurements, avoiding a major computational bottleneck in standard ap-
proaches. We test the idea on IBM quantum hardware using a simple noisy two-level system
and find close agreement with known results and classical simulations. We also study a
standard model of a particle interacting with an environment and identify conditions where
today’s early quantum devices could be competitive, with potential applications in chemistry
and materials modeling.

My journey Towards Information Reality

Neil Crompton
Information Physics Institute, Gosport, Hampshire, United Kingdom
(https://www.informationphysicsinstitute.org/)
Corresponding author: neilcrompton1511@gmail.com

How an Engineer Came to View Information as Part of Reality This talk is not a presen-
tation of a theory, derivation, or formal result. It is the story of how an engineer, working in
complex systems, model-based engineering, and failure analysis — and recognized through
industry awards for applied innovation — nonetheless found himself forced to question
what information actually is, and what role it might play in the formation of reality itself.
Beginning with practical experience of large-scale systems that passed every formal check
yet failed catastrophically, I describe a series of observations that gradually became difficult
to ignore: solutions that emerged repeatedly across domains without coordination; sud-
den collapses that seemed disproportionate to their apparent causes; and entire classes of
apparently viable configurations that never appeared at all. These experiences led not to
equations, but to a persistent unease — a sense that something fundamental was missing
from how we think about how futures form. Eventually, I realized that every system I was
looking at could be understood in terms of two competing quantities: what it could do,
and what it could not — possibility and constraint — and that the balance between them
seemed to govern whether futures emerged, converged, or collapsed. What followed was
a personal journey of pattern recognition rather than proof: from engineering systems to
biology, from the emergence of life to the convergence of ideas, from ancient human con-
structions to modern scientific breakthroughs. Across these disparate domains, the same
question kept resurfacing: why do some possibilities become real while others, despite being
permitted by known physical laws, never do? This talk traces the moments, missteps, and
realizations that led me to take information seriously — not merely as description, but as
something with organizing and selective power. Along the way, I explain why I turned to
multiple independent AI systems to test, challenge, and formalize these intuitions, and how
that process culminated in a separate paper proposing Informational Gravity as a selection
principle acting on possibility space. I will not present or defend that paper here. Instead,
I aim to share the journey that made it unavoidable for me to write it at all — in the hope
that others may recognize similar patterns, question similar assumptions, or feel compelled
to look more closely at the role information may play in shaping reality.
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Letters, Qubits and the Architecture of Reality: An
Informational Approach to Cosmology and Consciousness

Yalitza Ramos
Information Physics Institute, Gosport, Hampshire, United Kingdom
(https://www.informationphysicsinstitute.org/)
Corresponding author: yalitzaramos708@gmail.com

Contemporary research in physics and information theory increasingly supports the view
that information, rather than matter or energy, constitutes the fundamental substrate of real-
ity. From Wheeler’s “It from Bit” hypothesis to relational and quantum-information-based
interpretations of physics, reality appears not as a collection of objects, but as a structured
network of correlations. In this context, the universe does not transmit messages in a se-
mantic sense; instead, it manifests stable and reproducible informational patterns that can be
formally modeled and experimentally tested through relational systems. This work proposes
a theoretical framework in which quantum communication theory serves as a foundational
bridge between modern physics and symbolic proto-informational systems, with particular
focus on the Kabbalistic texts Sefer Yetzirah and Zohar. These texts are not approached as
theological sources, but as early formal systems that describe reality through discrete com-
binatorial structures. Following contemporary structural interpretations, notably those of
Mario Sabán, Hebrew letters are treated as generative operators within a relational architec-
ture, conceptually analogous to informational units such as bits or qubits. The methodology
employed is a comparative informational analysis integrating quantum information theory,
philosophy of information, and formal analysis of symbolic systems. The central hypoth-
esis argues that information is ontologically primary, while consciousness functions as an
interface or decoding channel through which informational patterns become perceptible as
physical reality. From this perspective, information is not located within objects themselves,
but emerges in the relational dynamics between structure, observer, and encoding system.
A key contribution of this study is the treatment of time as an emergent phenomenon:
in quantum physics, time arises relationally, while in Kabbalistic models it appears as a
function of perspective and interpretive sequencing. The proposed framework predicts
that temporal order is not fundamental, but results from informational decoding processes.
While the model does not claim direct empirical validation of symbolic systems, it offers a
coherent, falsifiable meta-theoretical structure compatible with computational simulations,
quantum informational experiments, and interdisciplinary research on the foundations of
reality. This approach contributes to ongoing debates in the metaphysics of information,
quantum communication, and the role of consciousness in physical theory.

Resolving the ”Theory of Everything” Paradox via
Constructive Immanence and the Boundedness of Physical

Information: A Formal Proof of Physical Decidability

Miltiadis Karazoupis
Ministry of Education and Religious Affairs, Greece
Corresponding author: miltos.karazoupis@gmail.com

A recent proposal by Faizal et al. (2025) argues that because formal axiomatic systems
describing quantum gravity are subject to Gödelian incompleteness, the physical universe
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must rely on ”non-algorithmic” layers or an external ”Meta-Theory of Everything” to ensure
consistency. We demonstrate that this conclusion rests on a fundamental category error:
the conflation of the syntactic limitations of a descriptive Formal Axiomatic System (FAS)
with the semantic reality of the physical universe. We provide a formal proof that Gödel’s
theorems, which apply strictly to systems capable of modeling Peano Arithmetic and Actual
Infinity, are inapplicable to a physical universe constrained by the Bekenstein Bound. By
formalizing the universe as a Measure-Many Quantum Finite Automaton (QFA) over a finite
Hilbert space, we demonstrate an isomorphism to a Deterministic Finite Automaton (DFA)
under unitary evolution. Unlike Turing Machines or Linear Bounded Automata, for which
key logical properties are undecidable, the FSA class is strictly decidable. Consequently,
we prove that the universe is logically self-consistent without the need for external axioms.
Furthermore, we demonstrate that ”singularities” are artifacts of the continuum limit, repre-
senting a divergence between the information density required by the mathematical map and
the capacity of the physical territory. We conclude that the universe operates on a principle
of Constructive Immanence: consistency is not a theorem to be proved by a meta-system,
but a state to be actualized by the system itself.

Preliminary economic and organizational evaluation of a
patent transition for nuclear fusion, from the concept phase

to an industrial prototype

Rocco Morelli, Luigi Battisti
Economic Engineering Association, AICE-ICEC, Milan, Italy
Information Physics Institute, Gosport, Hampshire, United Kingdom

In the context of resource scarcity concerns that have triggered the precautionary princi-
ple in the EU, the zeitgeist of ongoing conflicts forcefully reaffirms the criticality of energy
sources for the sustainability of human civilization. The expansion of IT/AI consumption,
while raising the prospect of an information catastrophe [11, 12], is unexpectedly reduced
to a collateral and secondary problem in view of the advent of quantum computing. Yet
awareness is growing about the limitations of using renewables alone without other sources
suitable for the base load and primary regulation, e.g. by hydro-solar-pumping storage [13].
The promises of the great ITER project are fading as a result of constant program revisions
[14]. But the idea of a global focus on research into new sources, such as LENRs (Low Energy
Nuclear Reaction), seems to have failed to gain traction main for the implicit financial and
technological risks. And sometimes LENRs even appears to be marginalised, opposed and
ostracized. In such framework this proposed study will present a preliminary theoretical
assessment of the TAP (Thermonuclear Acceleration Process) concept, a proposed nuclear
fusion system based on Inertial Electrostatic Confinement (IEC). The objective of the work
is not to demonstrate operational feasibility but to identify the principal organisational,
economics, physical/technological parameters and criticalities, as well as operational condi-
tions necessary to guide future experimental investigations. Above all, this paper presents,
based on the average fixed quota (development, design, management) of the general price
structure, a preliminary technical and economic assessment of the TAP (Thermonuclear Ac-
celeration Process) concept, a proposed nuclear fusion system based on Inertial Electrostatic
Confinement (IEC) and described in Italian Patent No. 102017000039848 [15]. The main pur-
pose of the present study is then to identify the principal managerial parameters required for
the development of an initial experimental prototype and to provide an orientate estimate
of the resources (the relevance of which will be described in the matrix structure of the nec-
essary team to set-up an experimental competent structure to verify the underlying fusion
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mechanism). The TAP concept proposes the use of arrays of microscopic conductive cavi-
ties embedded in an insulating structure and maintained at high electrostatic potential. A
surrounding annular chamber containing a deuterium–tritium (D-T) gas mixture is ionized
through electrical discharge, producing ions that are accelerated toward the cavities. Due to
the geometry of the electrostatic field near the cavity structures, ions are expected to concen-
trate in small volumes, increasing local density and collision probability. This mechanism,
described as electrostatic cavity focusing, is intended to enhance the probability of fusion
reactions within a micro-structured confinement environment. The study will develop an
initial management and cost model-plan for the transition from patent concept to experimen-
tal implementation. Based on a project breakdown into seven principal phases—including
conceptual development, engineering design, experimental apparatus construction, and test-
ing—the total estimated project cost is approximately 2.94 million euros (excluding financial
and general costs). Sensitivity and risk analysis indicates a possible range between approx-
imately 2.45 and 4.41 million euros (2020 prices). The estimated project duration will be 36
months, structured into sequential phases with predefined technical milestones intended to
limit financial and technical risk. The manpower estimate is derived from the engineering
design phase, requiring approximately 6300 professional hours at an indicative average rate
of 70 € per hour, corresponding to about 441 k€ for the initial project development stage. The
project organization assumes a multidisciplinary team operating under the coordination of a
dedicated project manager. Because the TAP concept involves innovative and largely unex-
plored electrostatic fusion configurations, the proposed development program incorporates
stage-gated verification points to reduce technical and financial risk during experimental
validation. The initial assessment, prepared in September 2020, provides a preliminary
framework for planning experimental investigation and defining the technological pathway
required to evaluate the TAP fusion concept [16]. The planned review, in addition to focusing
on the analysis of the technological criticalities of a 30 KeV D-T. plasma, will also attempt to
address the choice of materials and processing techniques involving micro/nanotechnologies
requiring very tight processing tolerances and the identification of variables to be optimized.

11. AIP Advances 10, 085014 (2020); https://doi.org/10.1063/5.0019941

12. Morelli, R. (2024). Data Centers Expansion in Italy: Energy Considerations and Big Data Analysis. IPI Letters, 2(3), O9-O37.

https://doi.org/10.59973/ipil.147

13. Morelli, R., & Cinelli, E. (2025). Solar Hydroelectric Energy: a Challenge for Sustainability and AI/IT-Energy Needs. IPI Letters, 3(4),

O44-O73. https://doi.org/10.59973/ipil.270

14. Ref. to UPDATED: Panel backs ITER fusion project’s new schedule, but balks at cost. Available on line at: https://www.science.org/

content/article/updated-panel-backs-iter-fusion-project-s-new-schedule-balks-cost#:˜:text=The%20council%20made%20it%

20clear,information%20from%20ITER%20management’s%20report

15. Battisti, L. - Produzione di Energia Elettrica da Fusione Nucleare (LNER) con Confinamento Elettrostatico (IEC) (Nuclear Fusion Power

Generation (LNER) with Electrostatic Confinement (IEC))- Italian Patent No. 102017000039848 Released by Ministero dello Sviluppo

Economico - Ufficio Italiano Brevetti e Marchi

16. Morelli, R. - Una Prima Stima ”Orientativa” di costo per il passaggio dal Brevetto ad un Progetto Sperimentale - Progetto TAP. (An

Initial ”Guidance” Estimate of the Cost of Transitioning from a Patent to an Experimental Project - TAP Project), Available on line at:

https://zenodo.org/records/19006826

Magnetic Information Technologies: From HAMR to
All-Optical Switching and Skyrmion Computing

Serban Lepadatu
Jeremiah Horrocks Institute for Mathematics, Physics and Astronomy, University of
Lancashire, United Kingdom
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Corresponding author: SLepadatu@lancashire.ac.uk

The increasing global demand for data storage and processing requires continued in-
novation in magnetic information technologies. Here, we present a unified perspective
spanning current and emerging spintronic approaches, linking industrial data storage with
future computing paradigms. We first consider heat-assisted magnetic recording (HAMR),
a key enabling technology for high-density hard disk drives. Using multiscale atom-
istic–micromagnetic modelling, we capture magnetization dynamics near the Curie tem-
perature, providing insight into thermally assisted switching and the performance limits of
present-day storage media. [17] We then investigate all-optical switching (AOS) in ferromag-
netic spin valves. Our results show that ultrafast laser excitation generates spin-polarized
current transients via nonequilibrium hot electron transport, enabling deterministic magne-
tization reversal on sub-picosecond timescales without applied magnetic fields. [18] Finally,
we explore magnetic skyrmions as carriers of information for novel data processing schemes.
We demonstrate that skyrmion motion in magnetic systems can be controlled using all-optical
magneto-thermo-elastic coupling, enabling controlled and robust transport of topologically
protected textures. [19] Together, these approaches define a pathway for optically controlled
magnetic information, through ultrafast optical switching, to skyrmion-based computation,
highlighting a future in which magnetic systems integrate data storage and processing func-
tionalities.

17. M. Gija et al., IEEE Trans. Mag. 61, 1 (2025)

18. S. Lepadatu et al., Phys. Rev. B 113, 094432 (2026)

19. S. Lepadatu, Phys. Rev. Appl. 19, 044036 (2023)

Modelling the Formation of Reality, Step by Step

Veronika Pudsey
Information Physics Institute, Gosport, Hampshire, United Kingdom
(https://www.informationphysicsinstitute.org/)
Corresponding author: veronika.pudsey@gmail.com

Relational and information-based descriptions of reality have been explored from multi-
ple directions, including proposals that physical phenomena may arise from the organization
of information (e.g., Wheeler, Landauer, Vopson). This paper introduces a conceptual and
descriptive framework that approaches the same question from an unexpected domain:
sustained interaction with large language models. In this setting, a distinctive pattern be-
comes directly observable. A space of weighted possibilities, shaped by context, gives rise
to discrete realizations. Each realization immediately feeds back into the context, altering
the conditions for what can follow. Crucially, this process can be followed as a sequence:
individual realizations appear one after another on the interface, allowing the evolution of
the system to be observed step by step, including the conditions leading into each realization
and the changes that follow it. The central question is not whether language models are
equivalent to physical systems, but whether they make visible a structural dynamic that is
otherwise only indirectly accessible. Relational and informational descriptions are typically
developed within the boundaries of individual domains. This work instead asks whether
such a principle can be abstracted from its substrate and recognized across different systems
as a shared pattern of realization. If similar structures can be identified across independent
domains, this raises the possibility of a common descriptive layer — one in which observa-
tions in one domain may offer clues for exploring another. The paper illustrates this structure
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through cross-domain mapping and outlines how such dynamics could be examined in con-
trolled LLM settings. Rather than proposing a new physical theory, it offers a different point
of entry: treating large language models as a transparent laboratory in which relational
dynamics of realization can be followed in sequence. Such a perspective may contribute
to cross-domain modelling and open a space where scientific and philosophical questions
about the nature of reality can be approached within a shared framework. The implications
remain open.

Black Holes from Hyperbits: The Event Horizon as Nilpotent
Algebra, Planck Voxels, and High-Dimensional Corner

Geometry

Doug Matzke
www.QuantumDoug.com, USA
Corresponding author: doug@quantumdoug.com

This paper derives the complete black hole picture — Schwarzschild radius, Bekenstein
entropy, Hawking radiation, collapse threshold, and information conservation — from a
single algebraic axiom with no general relativity and no free parameters.

The starting points are the hyperbits: a unit vector ei satisfying the +1 signature (squares
to +1). This is the simplest possible binary distinction. An anti-hyperbit has −1 signature
(with i as coefficient). The hyperbit and anti-hyperbit sum form a pair of complex conjugate
nilpotents {ap, an} that each square to 0. This nilpotent condition is the algebraic expression
of a null vector — physically, a direction on a lightlike surface. The event horizon is exactly
such a surface.

Coalescing n independent hyperbits gives the n-dimensional hyperbit hypercube {+1,−1}
with 2n corners or states. Each corner owns a unit n-cube (volume = 1) as its Voronoi cell. As
n grows, the interior of the continuous unit sphere volume collapses to zero according to the
classical n-ball volume formula, forcing all information onto the discrete surface corners. The
corners form a hypertetrahedron with circumradius rstd =

√
n and are mutually equidistant

by
√

2n thus remaining orthogonal. These are dimensionless quantities in abstract infor-
mation space. Physical units enter through two bridges used in this paper: Bekenstein’s
formula, where each bit occupies 2lP×2lP of horizon area, establishing the Planck length lP as
the physical scale, and the Compton–Schwarzschild threshold, which sets the mass scale via
mbit, derived from Landauer’s bit-to-energy principle followed by Einstein’s energy-to-mass
formula. For a black hole with entropy SBH measured in Bekenstein bits, the hypertetrahe-
dron circumradius maps exactly to the Schwarzschild radius rs, recovering general relativity
without solving the Einstein field equations. One Bekenstein bit requires three Witt pairs,
namely three nilpotent pairs, to encode its three spatial directions, giving the algebra Cl(6)
and a physical Planck voxel of volume 2lP × 2lP × lP. This is simultaneously Furey’s fermion
algebra for one Standard Model generation and the algebraic structure of one horizon voxel.
The holographic direction maps from N down to 3 dimensions, where each unit N-cube
projects to one Planck voxel, rather than the traditional 3D down to 2D surface area map-
ping of AdS/CFT. Setting the Compton wavelength equal to the Schwarzschild radius gives
a pure collapse threshold: nthresh = 6.41 bits. Below this value, coalescence of hyperbits
produces stable matter; at and above it, a horizon forms. The Cl(6) fermion carries exactly
6.000 bits, which is 0.41 bits below threshold. Stable matter exists because the minimum
fermion algebra is marginally sub-threshold; this gap is fixed by the algebra itself and is not
tuned. A black hole grows by incremental coalescence: each additional hyperbit beyond the
threshold tiles one more Planck voxel onto the horizon, with the mass growing linearly and
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the horizon area growing quadratically.
Hawking radiation consists exclusively of massless vacuum and anti-vacuum pairs {V,Vs}

of the Cl(6) Witt decomposition, potentially related to neutrinos and anti-neutrinos. These
vacuum states are the only involution spinors in Cl(6) built from nilpotents, where V2 is an
idempotent and not 0. All charged fermions are nilpotents and re-enter the black hole. There
is no formation-era Hawking radiation. The isotropic subspaces {ap, an} cannot mathemati-
cally split.
The master black hole entropy equation Ω simplifies to the original hypercube state count
2n, and unifies Boltzmann entropy, Bekenstein area geometry, Landauer information cost,
and the hyperbit corner count into a single identity. The hyperbits are the shared algebraic
root of qubits (Matzke), fermions (Furey), black holes, and the vacuum - Wheeler’s “it from
bit” made algebraically precise.

Emergent Information Theory and the Physics of the
Information Dimension

Daniel Boyd
Independent researcher, the Netherlands
Corresponding author: daniel.boyd@live.nl

The term ‘information physics’ can be applied in a number of different ways. This article
will use it to describe the laws applying to the informational entities and processes that
underlie the functions of biological and technological information systems. In line with
Floridi’s Philosophy of Information [20] such systems are presented as a domain requiring
its own ontological and nomological framework. While created by mechanisms taking
place in a physical substrate (brains and computers) the functions of these systems are
not governed by the physical laws governing of matter and energy. Since all coherent
systems must necessarily operate according to some set of fixed laws [21] this presents the
challenge of defining and describing the laws applying to these non-physical aspects of
reality. The approach taken is based on Emergent Information Theory (EIT), a relatively new
theoretical framework that encompasses all systems that have evolved or been designed to
perform informational, rather than physical functions [1223]. According to EIT the physical
mechanisms in these systems operate only to create fundamental informational entities and
basal informational processes, of which large numbers are then hierarchically combined
into sequential levels of organization, each with its own emergent properties. On the basis
of the observation that these phenomena cannot be located in the spatial dimensions and
often have complex dimensional topologies, EIT proposes that such systems create their
own information dimension to house them. In this way it confirms the incompleteness of
materialistic determinism, expanding the boundaries of what must be considered real to
acknowledge and encompass this connected but independent realm, while also elucidating
the relationship between them. This article considers how EIT can be used to investigate the
laws applying to that which takes place within the information dimensions of the different
kinds of systems involved, and what conclusions can be drawn about the nature of these
laws. This investigation demonstrates the value of EIT both in defining and resolving these
questions by clarifying the similarities and differences between the various classes of system
(biological neural networks, programmed computers, expert systems and generative AI). It
constitutes a call for action for further research using this method to define more rigorously
what these laws are, such that they can be tested. Finally, it discusses challenges and
opportunities for these empirical studies of the physics of the information dimension.

20. L. Floridi, The philosophy of information. Oxford: Oxford University Press, 2013.

21. G. Sher, ”Invariance as a basis for necessity and laws,” Philosophical Studies, vol. 178, no. 1, pp. 3945-3974, 2021.
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22. D. Boyd, Existing in the information dimension. London: Routledge, 2025.

Entropic State Authentication (ESA): A Physically Grounded,
Non-Equilibrium Approach to Identity Verification

Nick Nicholson, B. Doreian, M. Vopson, S. Englander, S. Brizen-
dine
SecureX Technologies, Inc. · P.O. Box 4435, Basalt, Colorado 81621 - www.securex.com
CEO / SecureX Technologies, Inc. USA, nick@securex.com
Corresponding author: entropic@securex.com

Modern authentication schemes treat identity as a static informational artifact that can
be stored, copied, and later compared. Password hashes, cryptographic keys, and biometric
templates all rely on the existence of a persistent representation. In an era of generative arti-
ficial intelligence, massive data breaches, and quantum-accelerated search, any such stored
artifact becomes a high-value target that can be replicated, extracted, or simulated. We pro-
pose Entropic-State Authentication (ESA), a paradigm shift that replaces stored identity data
with a real-time, non-equilibrium physical-information process. ESA authenticates a user by
measuring the instantaneous entropy state of a coupled entropy source, spanning both bio-
logically generated and abiological (device and environmental) non-equilibrium processes,
physically present at the moment of verification. The measured entropy is never persisted; it
is consumed immediately to derive a one-time cryptographic key. The entropy capture and
derivation process is enforced through a hardware-isolated architecture, with optimized soft-
ware pathways for smartphone-class devices, ensuring that entropy measurement and key
generation occur within physically constrained trust boundaries while enabling deployment
across both dedicated hardware modules and sensor-fusion mobile environments. Because
the underlying entropy sources are continuously evolving across metabolic, environmental,
and device-level stochastic processes, the authentication event is intrinsically ephemeral,
non-transferable, and replay-immune within defined entropy bounds.

Diverse Scenarios Involving Information in Physics

Remi Cornwall
Information Physics Institute, Gosport, Hampshire, United Kingdom
(https://www.informationphysicsinstitute.org/)
Corresponding author: remic152@gmail.com

We explore information in Physics from: the Second Law and the Arrow of Time, claimed
Second Law violators, Reversible Computing, Chaos Theory, Quantum Chaos, the Mea-
surement Problem especially with regard to Decoherence Theory and classical outcomes,
Entanglement, Entanglement Counterfactual Communication, to the three measures of En-
tropy, Black Hole entropy, the Bekenstein Bound, the Holographic Principle, ER = EPR, and
AdS/CFT Duality, and come to the conclusion, or at least the major clue, that the true nature
of the Universe and/or its description is informational and mathematical. The course of the
discussion is diverse, covering initially practical topics in power generation engineering,
communication engineering, and electromagnetic propulsion engineering. This necessarily
leads to problems in the foundations of physics: the No-Communication Theorem and quan-
tum evolution, the Cosmological Constant and the “120 orders of magnitude problem”, and
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a proposed solution to the Dark Matter problem that also prevents black hole singularities
while simultaneously supporting the Bekenstein Bound.

Development of Information Entropic Based Methods for
Digital Security

Melvin M. Vopson
School of Mathematics and Physics, University of Portsmouth, PO1 3QL Portsmouth,

UK
Corresponding author: melvin.vopson@port.ac.uk

Optically readable barcodes and QR codes are an essential tool in our modern society.
These barcodes are randomly generated and associated with an item by simple allocation.
If a given barcode is re-allocated to another item, the recorded details within the barcode
will no longer represent the characteristics of the new item. When barcoding is applied
to sensitive items, such as genetic sequences or financial assets, this becomes a security
and privacy problem. A solution is the Entropic Barcoding technology developed by the
Information Physics Institute, which is also the subject of a recent patent application [23].
This method allows for the creation of Entropic barcodes that are permanently linked to the
item they represent. The Entropic barcodes are therefore not transferable. Any changes to the
underlying sequence will generally produce changes in the corresponding Entropic barcode,
making the representation sensitive to sequence variation. In fact, Entropic Barcoding has
recently been applied to blockchains to create an improved blockchain technology called
Entropic Blockchain [24]. Here we present the methodology and we show a few practical
applications based on this technique.

23. M.M. Vopson, S. Lukaszyk, A. Vopson, The Entropic Barcoding Technology, Patent Application Number: GB2404348.1, 26 March

(2024).

24. M.M Vopson, S. Lepadatu,A. Vopson, S. Lukaszyk, Next-Generation Blockchain Technology: The Entropic Blockchain. Appl. Sci.

(2024), 14, 6297.

Linking Euler’s Identity, Wick Rotation, and the Riemann
Hypothesis

Rodney Bartlett
Information Physics Institute, Gosport, Hampshire, UK
(www.informationphysicsinstitute.org)
Corresponding author: rodney.bartlett@informationphysicsinstitute.net

Euler’s identity is named after the Swiss mathematician Leonhard Euler. The exponent π
cancels, and is cancelled by, the square-root part of i (i =

√
−1) and returns the −1 part to the

base position formerly occupied by e. That is, the side of Euler’s identity on the left of the
equals sign has been reduced to −1 + 1, and subtraction of 1 from both sides of the identity,
where the right side is zero, results in −1 = −1.

Wick rotation is represented by a circle containing two axes that intersect at its origin
(centre): a horizontal x-axis whose “real” ends are labelled 1 and −1, plus a vertical y-axis
with “imaginary” ends i and −i. Whenever a point on this complex plane is multiplied by i,
it moves a quarter rotation around the origin of the plane in the counterclockwise direction.

https://ipipublishing.org/index.php/ipil/ N17

mailto: melvin.vopson@port.ac.uk
mailto:rodney.bartlett@informationphysicsinstitute.net
https://ipipublishing.org/index.php/ipil/


ICIP 2026

The identity can be expressed as Wick rotation because the first part, consisting of e, i, and
π, represents continuous rotation around the complex plane. Stanford University states that
the representation of continuous rotation around the complex plane is primarily achieved
through the use of complex numbers and their corresponding Eulerian representation.

The aim is to convert Euler’s identity into Wick-rotation terms. The step where the first
part (e, i, π) equals−1 has been established, so it takes us to the−1 location in Wick’s complex
plane. A 180◦ counterclockwise rotation translates into the position 1, resulting in translation
of the identity into −1 + 1, which is the zero on the right.

Now it is time to consider the Riemann hypothesis, which is concerned with “nontrivial
zeros” on the “critical line”, stating that these zeros lie on the vertical axis of the complex
plane, namely on the y-axis in the then-undiscovered Wick rotation. The zero in Euler’s
identity is not immediately applied to the Riemann hypothesis but instead passes through
Wick rotation first. This is because the critical line links Wick rotation to the Riemann
hypothesis.

Wick rotation may describe time: the real and imaginary numbers might display and
record the motions and coordinates of fermions and bosons, as well as the space-time union
known as spacetime. Therefore, the hypothesis may not only describe the distribution of
prime numbers but also spacetime itself.

On a number line, 0 is halfway between +1 and −1, namely on the y-axis. The Riemann
hypothesis states that the real part of every nontrivial zero on the y-axis is 1

2 .
The relevance of the hypothesis to space-time means it could also be related to the

quantum spin of particles of matter always being 1
2 .

The critical line pertains to zeros. Therefore, the distances in space-time that could be
described by the Riemann hypothesis might, after spacetime has been warped by future
technology, equal zero. This would make time travel to both the past and future possible, as
well as instant intergalactic travel feasible.

Since the identity’s first part represents continuous rotation around the complex plane
and its whole equals zero, the continuous rotation generates zero continuously. That is, the
zeros are infinite — and if the Riemann hypothesis describes space-time, the universe would
be infinite both spatially and temporally, meaning it would be eternal.

Thermodynamic Information Mass: A Falsifiable Dark
Matter-Dark Energy Framework with Penning Trap Test and

Parameter-Free Prediction wDE = -3/4

Onur Teker
Information Physics Institute, Gosport, Hampshire, United Kingdom
Corresponding author: onurtekermma@gmail.com

Five decades of null results in particle dark matter searches motivate thermodynamic al-
ternatives. We present the Universal Information Field Theory (UIFT), deriving a parameter-
free information-mass coefficientµ(T) = kBT ln 2

c2 = (2.902±0.001)×10−40 kg/bit from Landauer’s
erasure principle (P1) and E = mc2 (P2), augmented by the holographic bound (P3) and the
West-Brown-Enquist (WBE) network-scaling theorem (P4). Four independent theoretical
routes establish µ(T) without free parameters. By Einstein’s Equivalence Principle, if infor-
mation mass accounts for dark matter, a Penning trap cyclotron shift is mandatory. The
predicted fractional residual R(300 K) = −4.81 × 10−13 in 40Ca+ is detectable at SNR = 9.6σ
with 100 ions at ALPHATRAP-class precision, via the parameter-free ratio R(T) ∝ T where
standard physics predicts R = 0 at all temperatures. The test is achievable at existing facilities
within 12 months for approximately 70k–190k EUR. From the WBE exponent α = 3

4 in three
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spatial dimensions, we derive without free parameters the dark energy equation of state
wDE = −

3
4 and wa = 0 (Theorem T10). T10 reduces the S8 tension from 3.60 to 0.100 via 8%

linear growth suppression using the full Boltzmann code CAMB v1.6.6. The joint DESI DR1
plus S8 likelihood ratio gives ∆χ2 = 15.6 overΛCDM, exceeding the “decisive” Kass-Raftery
threshold. Euclid DR2 is projected to distinguish w = −3

4 from w = −2
3 at 8.3σ, providing

a second independent falsification pathway. The dark matter sector additionally requires
Nactive ∝ a (Theorem T7), calibrated to CDM observations; its first-principles derivation re-
mains Open Problem 2.

Bounding Non-Thermal Mechanical Transients during
Macroscopic Decoherence: A Levitated Optomechanics

Protocol and Signal Extraction Framework

Riam Daou
Independent Researcher, Beirut, Lebanon
Corresponding author: daouriam@gmail.com

Theoretical frameworks proposing that quantum information possesses an effective mass-
equivalent contribution-specifically the Mass-Energy-Information Equivalence Principle (MEIEP)
currently require falsifiable, non-thermal experimental signatures at the moment of wave
function collapse. This presentation introduces a rigorous, closed-system experimental pro-
tocol and computational framework designed to bound the existence of these non-thermal
mechanical transients during controlled macroscopic decoherence.

By applying the Landauer limit to highly entangled synthetic systems, we establish a
parametric scaling bound for this mass-equivalent defect, bringing the theoretical signature
∆M ≥ 3.18 × 10−23 kg within the yoctogram resolution limit of modern feedback-cooled
sensors.

To isolate this proposed informational mass drop from standard thermal variance and
the hermetic seal paradox, we present a dual-stage signal-processing pipeline. By coupling
Matched Filtering with Random Sample Consensus (RANSAC) robust outlier rejection, we
demonstrate a method for mathematically uncoupling sudden MEIEP phase-shifts from the
dominant Brownian background.

Finally, the presentation will outline how this methodology expands into a multi-facility
empirical framework, offering a diagnostic tool for researchers to retroactively investigate
archived datasets from macroscopic platforms (e.g., LIGO, CERN, and superconducting
processors) for non-thermal mass deficits.

The Entropic Condenser: Thermodynamics, Resonance, and
the Emergence of the Observer

Sebastian Schepis
Information Physics Institute, Gosport, Hampshire, United Kingdom
(https://www.informationphysicsinstitute.org/)
Corresponding author: sschepis@gmail.com

The definition of the ”observer” has traditionally been treated as a passive or abstract
concept, but it is fundamentally an active thermodynamic and resonant physical entity.
This presentation introduces a unified physical definition of the observer as an ”entropic
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condenser”—a self-organizing system that transforms external informational disorder into
internal structural coherence. Observers emerge naturally the moment a self-referential
boundary, or epistemic cavity, is established, creating a delineation between internal states
and external flux. This boundary initiates an open thermodynamic system functionally
modeled as a network of coupled oscillators, where the act of observation is the physical
process of resolving external perturbations into synchronized, phase-aligned internal states.
This establishes a continuous, closed circuit of observation: external entropy drives resonant
alignment, which lowers internal entropy, yields coherent output, and consequently expels
entropy back into the environment. Through this thermodynamic feedback loop, external
uncertainty is mathematically and physically converted into discrete, localized low-entropy
representations—such as memories or phase-locked structures—via a process defined as
symbolic condensation. Crucially, maintaining this localized structural coherence is a dissi-
pative process; the observer’s internal accumulation of negentropy requires thermodynamic
work, which inherently drives a net increase in global external entropy. By defining observa-
tion as this fundamental entropy-to-information conversion within coupled networks, this
framework bridges thermodynamics and cognition, demonstrating that the act of observa-
tion is the universal physical mechanism through which reality structures itself.

Structural Analysis of Ideal Random Binary Sequences and
Their Relation to Information Entropy

Oleg Filatov
Physical Research Laboratory of Experimental Combinatorics and Informatics LLC,
Russia
Corresponding author: fil post@rambler.ru

This work examines a structural approach to the analysis of random binary sequences
in which the sequence as a whole, rather than individual elementary events, is treated as
the primary object of investigation. Such sequences are defined as ideal random binary
sequences (IRBS), conceptually related to Richard von Mises’ notion of a collective. The
proposed method is based on the analysis of distributions of monotonic runs of identical
binary symbols. The study investigates how structural characteristics of binary sequences
depend on the total number of elements and evaluates the role of these characteristics in
describing randomness. The analysis indicates that run distributions exhibit stable structural
regularities governed by integral properties of the sequence. For long binary sequences,
a persistent relationship is observed between run distributions and Shannon information
entropy, suggesting that entropy characteristics may depend on the global structure of the
sequence. The reported results are proposed as a basis for an extended analysis of random
binary systems and may be relevant to research in probability theory, informatics, statistical
physics, and bioinformatics.

The Illusion Of Everything
Deirdre McMahon RN
Information Physics Institute, Gosport, Hampshire, United Kingdom
(https://www.informationphysicsinstitute.org/)
Corresponding author: morrinde@icloud.com

Given the tremendous strides in technology and AI that have been made by science
in recent years, the world of physics seems to remain stuck within the great divide of
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quantum and classical mechanics for longer than could be expected. Finding a theory that not
only unites the two seemingly contradictory states of reality but provides a comprehensive
explanation for the human condition and the universal state is proving elusive to say the
least. Any theory on the nature of reality has a collection of musts. It must make sense
within the standard model of particle physics, it must be able to account for the collapse of
the waveform, and it must also be able to incorporate Einstein’s theory of relativity, which
together none of our current theories can satisfactorily do. An explanation of consciousness
would be an added bonus that might finally answer the great existential question of why we
are here. Many physicists have given up on the notion of ever finding a unified theory of
everything believing that because we do not have an outsiders perspective that we will never
be able to truly understand its entirety from within the experience. But perhaps the answer
lies therein. By examining the biological mechanisms of the human experience and the role
of electricity in how we perceive the world we find a reality that is not at all what it would
appear to be. My theory as presented in my book “The Illusion Of Everything “ satisfies all
of the above musts and arose from my understanding of the biology of living and the atomic
architecture of reality both of which can be aligned with the simulation hypothesis. Perhaps
the answer to all our questions has been there all along, hidden in plain sight and simpler
than we expected.

Mass as Rendering: A Structural Unification of the Three
Mechanisms of Mass-Generation

Emerson King
Information Physics Institute, Gosport, Hampshire, United Kingdom
(https://www.informationphysicsinstitute.org/)
Corresponding author: kingemerson195@gmail.com

The standard accounts of where mass comes from invoke three distinct mechanisms: the
Higgs field, which gives elementary particles their rest masses and accounts for approxi-
mately one percent of ordinary matter; QCD confinement, which provides the remaining
ninety-nine percent through the kinetic energy of bound quarks and gluon-field activity
inside hadrons; and the equivalence E = mc2, which serves as the general accounting that
translates energy of any form into mass.

These three are normally treated as separate phenomena governed by different parts of
the Standard Model. We propose a structural unification in which matter is understood as
vacuum activity that has been prevented from reversing into the substrate — a transition we
call rendering.

A vacuum configuration counts as rendered when it satisfies two criteria simultaneously:
it acquires a definite coordinate, namely a localized energy-density contrast, and persists for
sufficient duration to register at least one interaction with the external universe.

The Higgs mechanism, QCD confinement, electromagnetic pair production, and horizon-
induced (Hawking) rendering all instantiate this common form, differing only in the strength
and irreversibility of the locking mechanism.

The framework refines the binary on-shell condition into a graded spectrum, places
virtual particles, resonances, and stable matter along a continuum, and remains consistent
with Lorentz invariance. It does not modify the Standard Model.

It offers a unified reading of three apparently distinct mass-generation phenomena and
connects naturally to the in-hadron condensate program of Brodsky and collaborators and
to scale-dependent vacuum-gravitation extensions addressing the cosmological-constant
problem.
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