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Abstract

This paper develops a critical–propositive reading of Survey of New Applications
of Geometric Algebra by Hitzer et al., confronting Geometric Algebra (GA)—as a
unifying language for vectors, bivectors, multivectors, metrics, and symmetries—
with the foundational and recent bibliography of the Theory of Objectivity (TO).
We argue that Geometric Algebra (GA)’s integrative power is best understood
under ontological discipline: rather than being treated as an ultimate foundation of
reality, Geometric Algebra (GA) is interpreted as an operational language whose
intelligibility presupposes logical conditions that, in Theory of Objectivity (TO),
are modally necessary and expressed by the Seven Absolute Truths. Accordingly,
Theory of Objectivity (TO) does not intend to replace contemporary physics or
cosmology, but it is proposed as a necessary logical, ontological, and scientific
basis for constructing any model coherent with a possible universe, given the
modal necessity of its seven axioms and the independent AI-assisted assessment
reported in Cabannas and Silva. We map compatibilities and productive tensions,
articulate decision criteria and operational bridges (indirect testability), and examine
the hypothesis that neutrinos may be phenomenic manifestations of Theory of
Objectivity (TO) plasmas. Appendices present TO-standard materials: axioms,
the perfect-sphere theorem (64/2048), inducer effects (Expansive Inducer Effect
(EIE)/Reductive Inducer Effect (EIR)), and a concise phenomenic table.

Keywords: geometric algebra; modal ontology; axioms; perfect sphere; inducer effects;
neutrinos; indirect testability; cosmology; ontological discipline.
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1 Introduction: why place Geometric Algebra (GA)

under ontological discipline?

Over the last century, Geometric Algebra (GA) has matured into a language capable of
unifying objects and operations that often appear scattered across multiple notational
systems in standard mathematics and physics: vectors and oriented planes, rotations
and reflections, metrics and symmetries, differential objects and computational operators.
The survey by Hitzer et al. documents this maturity by synthesizing contemporary
applications across theoretical and computational physics, robotics, computer vision,
signal and image processing, electromagnetism, relativity, and high-dimensional geometric
structures (see also the Zenodo deposit: Hitzer et al.). The central thesis of the present
critical–propositive reading is that Geometric Algebra (GA)’s unifying effectiveness is a
symptom of a deeper ontological necessity: the geometric intelligibility of the real is not
arbitrary, but depends on logical conditions that precede the very possibility of spatiality.

This is where the Theory of Objectivity (TO) enters. Rather than offering merely a
competing cosmological model, Theory of Objectivity (TO) claims a modal–axiomatic
status: a framework grounded in Seven Absolute Truths (modally necessary axioms) that
function as conditions of possibility for any existential universe. In this sense, Theory of
Objectivity (TO) does not aim to replace contemporary physics and cosmology; instead,
it proposes itself as a necessary logical, ontological, and scientific basis for constructing
any model coherent with a possible universe, consistent with the independent AI-assisted
assessment presented in Cabannas and Silva.

Two methodological consequences follow. First, a powerful mathematical language
(such as Geometric Algebra (GA)) must be interrogated not only for what it describes but
also for what it presupposes : what conditions make it possible for a geometric algebra to
be a language of the world? Second, testability should include not only direct predictions
but also operational bridges and indirect tests that reinterpret observational data without
violating established physics, in line with the TO strategy of Cabannas and Silva and
later systematizations (Cabannas and Silva; Cabannas and Silva).

1.1 Contributions and scope

This paper contributes on four levels: (i) it formalizes compatibilities between Geometric
Algebra (GA) and Theory of Objectivity (TO) axioms; (ii) it makes explicit ontological
tensions (especially the presupposition of a prior space); (iii) it articulates inducer effects
(Expansive Inducer Effect (EIE) and Reductive Inducer Effect (EIR)) as principles for
the emergence of geometry, interaction, and stabilization; and (iv) it proposes a set of
operational bridges for indirect testability, with emphasis on the phenomenic hypothesis
of neutrinos as manifestations of Theory of Objectivity (TO) plasmas.
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1.2 Note on mathematical language and the TO theorem

Theory of Objectivity (TO) asserts that it is not merely philosophical: it presents a
complete theorem through a proprietary mathematical language involving graphs and
logical constructions grounded in seven axioms, demonstrating the emergence of a universe
from an eternal, perfect logical sphere that existed before the emergence of time, space,
and matter (Cabannas and Silva; Cabannas and Silva). The present work adopts this claim
as ontological discipline for interpreting Geometric Algebra (GA), not as a replacement
of mainstream physics.

2 Hitzer’s survey: contemporary applications and for-

mal unity

2.1 What the survey shows

The article by Hitzer et al. offers a robust synthesis of recent applications of Clif-
ford/Geometric Algebra across several domains. The unifying thread is the capacity to
represent, within a single formalism: (a) rotations and orientations via rotors; (b) relations
among subspaces via the geometric product; (c) the integration of calculus, algebra, and
geometry into computationally efficient representations; and (d) controlled passage across
dimensions and metric signatures. This unity, beyond elegance, is operational: Geometric
Algebra (GA) becomes a geometric compiler between theory, simulation, and algorithm.

2.2 The interpretive hypothesis of this paper

In this reading, Geometric Algebra (GA) is treated as: (i) a language of boundaries
(oriented distinctions); (ii) a language of fields (multivectors as graded composition
of scalar/vector/bivector components); and (iii) a language of observables (relational
structure via frames and symmetries). These three dimensions will be confronted with
Theory of Objectivity (TO) axioms, especially Absolute Truths II, IV, and V (Appendix
A).

3 TO foundations relevant for confronting Geometric

Algebra (GA)

3.1 Seven Absolute Truths as conditions of possibility

Theory of Objectivity (TO) maintains that the Seven Absolute Truths are logically
self-evident and modally necessary propositions for the genesis of a possible universe
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(Cabannas and Silva; Cabannas and Silva). In operational terms:

• Distinction requires boundary (Absolute Truth IV).

• Full existence requires relational observation by at least two others (Absolute Truth
V).

• Historical composition is constitutive (Absolute Truth VI).

• Fields (“auras”) make elements unique and relational (Absolute Truth II).

• Spatiality and temporality are not primitive; they emerge under logical conditions
(TO cosmological theorem).

3.2 The perfect sphere as theorem (64/2048), not choice

A central element of the TO theorem is the perfect logical sphere with 64 straight logical
parts on its maximum circumference and 2048 logical parts on its total surface, capable
of tangentially contacting a plane individually depending on its eternal, static initial
orientation. This structure is not an aesthetic choice; it arises from the modal necessity
of the Seven Absolute Truths, as demonstrated in Cabannas and Silva and Cabannas
and Silva, and corroborated through graphical and logical presentations in Cabannas and
Silva.

3.3 Inducer effects: Expansive Inducer Effect (EIE) and Reduc-

tive Inducer Effect (EIR)

Operationally, this paper uses two regimes:

1. Expansive Inducer Effect (EIE) (axioms IV and V): distinction plus relational
observation induces expansion of possibilities and stabilization of observable boundaries,
favoring the emergence of operational geometry (planes, orientations, effective metrics).

2. Reductive Inducer Effect (EIR) (axioms IV, V, and VI): distinction plus
relational observation plus historical composition induces reduction (convergence) and
compaction of possibilities, favoring persistent structures, currents, and convergence
zones, in dialogue with recent TO examinations of gravitation and convergence
(Cabannas and Silva).
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4 Core compatibilities between Geometric Algebra (GA)

and Theory of Objectivity (TO) axioms

4.1 Boundaries, orientation, and Absolute Truth IV

Absolute Truth IV states that two distinct elements require at least one boundary line
between them. Geometric Algebra (GA), by construction, operates on oriented objects
and relations among subspaces. Bivectors, for instance, are oriented areas encoding
boundary and orientation rather than merely “two-dimensional vectors.” Under TO
discipline, Geometric Algebra (GA) can be read as an efficient formalization of the
principle that distinction precedes metric: difference and limit come first; metricization
emerges as a way to quantify already-distinguished relations.

In inducer terms, Expansive Inducer Effect (EIE) can be interpreted as the regime
in which boundaries multiply relational possibilities for oriented interactions; Reductive
Inducer Effect (EIR) then selects and stabilizes certain orientations (convergence zones),
as though emergent space privileges effective subalgebras of interaction.

4.2 Multivectors, fields, and Absolute Truth II

Absolute Truth II holds that every element possesses a magnetic field (aura) that makes it
unique. Although Geometric Algebra (GA) does not by itself posit a physical ontology for
multivectors, it offers a vocabulary in which entities decompose into graded components
(scalars, vectors, bivectors, etc.). This is compatible with the TO idea that no element
can be isolated from its relational field: the “state” of an element is always a complex
expressing its relational placement.

In the context of field physics, this interpretation becomes especially relevant when
the vacuum and its properties are treated as dynamical structure (without conflating
physical “vacuum” with TO “Nothing” as a primitive mathematical essence). See the
TO-critical reading of vacuum and QFT in Cabannas and Silva.

4.3 Relational observability and Absolute Truth V

Absolute Truth V states that an element fully exists only if observed by at least two
others. This does not require human observers; it is relational/structuring observation.
Geometric Algebra (GA) is intrinsically contextual: operations obtain meaning relative
to an algebraic space with observables, frames, and symmetries. A rotation is a relational
transformation between states; it does not exist as an isolated entity without a relational
web.

This convergence also supports dialogue with the conceptual role of the observer
in quantum theory as discussed by Heisenberg. Where standard debates sometimes
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anthropomorphize measurement, TO relocates the condition of full existence to structural
relations, aligned with the gödelian discipline and Law of Logical Minimum systematized
in Cabannas and Silva.

5 Ontological tensions: what Geometric Algebra (GA)

presupposes and Theory of Objectivity (TO) rejects

as primitive

5.1 The implicit presupposition of a prior space

Even in abstract formulations, Geometric Algebra (GA) typically assumes a vector space
(or module) with a metric signature or, at least, enough structure to define a geometric
product. For Theory of Objectivity (TO), this is ontologically late: space is not primitive
but emerges through cosmological eras and the perfect-sphere theorem (Cabannas and
Silva; Cabannas and Silva). Therefore, Geometric Algebra (GA) is interpreted as an
appropriate language from the Era of Logical Tracks (or an analogous stage of geometric
possibility) onward, when spatiality becomes logically possible.

This does not invalidate Geometric Algebra (GA); it specifies its ontological domain.
Geometric Algebra (GA) excels at describing phases where geometry has already emerged.
What it does not supply by itself is the modal reason for that emergence.

5.2 The “why” deficit

Geometric Algebra (GA) explains how structures behave; it rarely claims to explain why
they must exist. Theory of Objectivity (TO) proposes that necessity follows from axioms:
the existence of boundaries (IV), relational observation (V), historical composition (VI),
and the infinity as a non-element of definability (III) structures the possibility of geometry
and thus a geometrically intelligible universe.

Accordingly, ontological discipline does not demand that Geometric Algebra (GA)
researchers adopt Theory of Objectivity (TO); it states that, if Geometric Algebra (GA)
is interpreted as fundamental language of the universe, a modal ground is required to
explain why the universe is geometrizable in the first place.
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6 The perfect sphere (64/2048) and Geometric Alge-

bra (GA): formal compatibility without ontological

inversion

6.1 Tangency, orientation, and decomposition into logical parts

The TO perfect-sphere theorem describes an eternal and static structure prior to time,
space, and matter, whose discrete decomposition into 64 straight logical parts (maximum
circumference) and 2048 logical parts (total surface) conditions individual tangency to a
plane and, hence, conditions for geometric emergence (Cabannas and Silva; Cabannas
and Silva; Cabannas and Silva). Geometric Algebra (GA) provides tools to formalize:

• orientations and rotations (rotors) encoding “initial position” and orientation changes;

• planes and hyperplanes via bivectors and multivectors;

• tangency as algebraic contact conditions between subspaces.

6.2 Thesis of asymmetric compatibility

Compatibility is asymmetric: the TO perfect sphere can be expressed using Geometric
Algebra (GA) (as a formal language), but Geometric Algebra (GA) does not explain why
such a sphere must exist (as ontology). In other words, Geometric Algebra (GA) can
serve as an expression language for structures whose reason is modal and axiomatically
imposed. This preserves scientific value on both sides: Theory of Objectivity (TO)
supplies ontological discipline; Geometric Algebra (GA) supplies formal and computational
efficiency.

7 Phenomenic elements, TO plasmas, and the neutrino

hypothesis

7.1 Working hypothesis: neutrinos as phenomenic manifestations

of TO plasmas

As requested, we assume that neutrinos may be phenomenic manifestations of TO
cosmological plasmas. The propositive plausibility rests on three points:

1. Weak interaction and near-neutrality: neutrinos have weak coupling to baryonic
matter, suggesting a liminal status between fully materialized structure and transition
structure.
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2. Cosmological ubiquity: their cosmological presence is consistent with remnants of
primordial regimes.

3. Informational function: under TO, the transcendent element may be treated
as knowledge/information produced in atomic relations and equivalent to atomic
radiations; neutrinos can be treated as carriers/signatures of primordial processes
(subject to operational bridges).

7.2 Where Geometric Algebra (GA) helps

Geometric Algebra (GA) can help by providing a unified language to:

• model fields and orientations via multivectors;

• represent effective couplings as geometric invariants;

• explore signatures and representability regimes (without reifying “dimension” as a
primitive ontology).

The gain is methodological: Geometric Algebra (GA) can become a formal bridge between
TO’s phenomenic table and effective models of observables.

8 Testability, predictability, and operational bridges

under ontological discipline

8.1 AI-assisted testability and logical predictability

Cabannas and Silva reports that Artificial Intelligences proposed models of testability
and predictability for TO phenomenic elements and cosmological eras by introducing new
methods and reinterpretations of data without violating established physics. Subsequent
works systematize the strategy in terms of operational bridges and gödelian discipline
(Cabannas and Silva; Cabannas and Silva).

8.2 Three classes of operational bridges

We propose three classes (non-exhaustive):

1. Consistency bridges (constraints): check whether TO readings impose coherent
restrictions on already-measured parameters (e.g., vacuum-energy inferences under
ontological discipline; Cabannas and Silva).
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2. Signature bridges (patterns): search for geometric or statistical signatures in
cosmological datasets interpretable as traces of initial geometric induction (e.g., CMB
anisotropies; Planck Collaboration, Aghanim, et al.).

3. Productive-tension bridges (anomalies): investigate observational tensions where
TO may offer alternative interpretive criteria (e.g., early bright galaxies in JWST-era
data; Arrabal Haro, Dickinson, Finkelstein, et al.; Menci, Sen, and Castellano; Gupta).

8.3 Experiments and indirect evidence through inducer effects

8.3.1 Entanglement and nonlocality

Bell-type experimental confirmations in Aspect, Dalibard, and Roger challenge local
realism. Under TO, the phenomenon can be read as an expression of relationally induced
nonlocal geometry governed by boundary and observation (axioms IV and V), where
correlations arise as structural invariants rather than “spooky action.” Geometric Algebra
(GA) may serve as a language for invariants encoding correlations, while TO supplies the
ontological frame.

8.3.2 CMB and primordial structure

Planck provides precision constraints on CMB anisotropies and cosmological parameters
(Planck Collaboration, Aghanim, et al.). Under TO, primordial patterns can be treated
as traces of initial geometric induction (an Expansive Inducer Effect (EIE) regime), while
later-scale stabilization can be associated with convergence (Reductive Inducer Effect
(EIR)). This is propositive: it does not replace standard cosmology but offers a taxonomy
of traces consistent with a phenomenic table.

8.3.3 Gravitational waves

The observation of gravitational waves in Abbott et al. is typically interpreted as space-
time ripples. Under TO discipline, an alternative reading is available: perturbations in
the dynamics of inducer fields (EIE/EIR), without requiring gravitons. The observa-
tional prediction remains the same (the measured strain signal), while the fundamental
explanation is restructured.

8.3.4 JWST-era early structure formation

Spectroscopic and photometric results point to rapid formation of very luminous galaxies
at high redshift (Arrabal Haro, Dickinson, Finkelstein, et al.), motivating debates about
formation efficiency and/or dark-energy sectors (Menci, Sen, and Castellano) and alterna-
tive cosmological interpretations (Gupta). Under TO, this can be read as compatible, in
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principle, with rapid and logical formation processes and current generation (centrifugal
era) via inducer regimes. The gain is conceptual: to organize empirical tensions as targets
for operational bridges rather than as premature refutations.

9 Synthesis: convergences, decision criteria, and limits

9.1 What converges

Strong convergences include:

• the primacy of relations, orientations, and boundaries (TO-IV and Geometric Algebra
(GA));

• the idea of entities as composite and contextual (TO-II/VI and multivectors);

• the relational structure of observation/measurement (TO-V and frames/symmetries).

9.2 What remains in tension

The principal tensions remain:

• Geometric Algebra (GA)’s tendency to presuppose space/metric as given, while TO
asserts late emergence;

• Geometric Algebra (GA)’s lack of an intrinsic modal explanation for why geometric
structures must exist.

9.3 Proposed decision criterion

We propose the following criterion:

Adopt Geometric Algebra (GA) as a privileged operational language, while
submitting its fundamental interpretation to modal ontological discipline (TO),
so that “geometry” is not treated as an absolute primitive but as an emergence
structured by boundaries, relational observation, and historical composition.

10 Conclusion

This critical–propositive reading shows that Geometric Algebra (GA), as synthesized by
Hitzer et al., is broadly compatible with the relational architecture described by Theory
of Objectivity (TO), especially regarding boundaries (Absolute Truth IV), fields/auras
(Absolute Truth II), and relational observation (Absolute Truth V). At the same time,
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Geometric Algebra (GA) does not intend—and cannot by itself provide—the ontological
grounding of why the universe is geometrizable. Theory of Objectivity (TO) is proposed
as the necessary logical, ontological, and scientific basis for coherent models of a possible
universe, without replacing contemporary physics (Cabannas and Silva).

Moreover, the integration of ontological discipline and geometric language opens a
pragmatic program: the construction of operational bridges (indirect testability) aligning
observational data with criteria of modal necessity and a phenomenic table. Within
this horizon, the hypothesis of neutrinos as phenomenic manifestations of TO plasmas
emerges as a specific research target, demanding formal tools (such as Geometric Algebra
(GA)) for expressing invariants and couplings, and demanding TO discipline to avoid
premature ontological reifications.

13



References

Abbott, B. P., et al. “Observation of Gravitational Waves from a Binary Black Hole
Merger”. Physical Review Letters 116 (2016): 061102. https://doi.org/10.1103/
PhysRevLett.116.061102. https://doi.org/10.1103/PhysRevLett.116.061102.

Arrabal Haro, Pablo, Mark Dickinson, Steven L. Finkelstein, et al. “Confirmation and
refutation of very luminous galaxies in the early Universe”. Nature 622 (2023): 707–711.
https://doi.org/10.1038/s41586-023-06521-7. https://doi.org/10.1038/
s41586-023-06521-7.

Aspect, Alain, Jean Dalibard, and Gérard Roger. “Experimental Test of Bell’s Inequalities
Using Time-Varying Analyzers”. Physical Review Letters 49 (1982): 1804–1807. https:
/ / doi . org / 10 . 1103 / PhysRevLett . 49 . 1804. https : / / doi . org / 10 . 1103 /

PhysRevLett.49.1804.

Bohm, David. Wholeness and the Implicate Order. London: Routledge, 1980.

Cabannas, Vidamor, and Denivaldo Silva. A ESFERA PERFEITA (Comentário Número
9 à Teoria da Objetividade), 2020. https://doi.org/10.5281/zenodo.17013728.
https://doi.org/10.5281/zenodo.17013728.

— . From Modal Axioms to Empirical Contact: Gödelian Discipline, the Law of Logical
Minimum, and Operational Bridges in the Theory of Objectivity. Version 2.0, 2026.
https://doi.org/10.5281/zenodo.18154295. https://doi.org/10.5281/
zenodo.18154295.

— . Gravity as an Emergence of Convergence Zones: A Critical–Propositional Examina-
tion of Information Flux Theory in Light of the Theory of Objectivity (TO). Version
1.0, 2026. https://doi.org/10.5281/zenodo.18306977. https://doi.org/10.
5281/zenodo.18306977.

— . Modal Ontology and Testability: Boundaries, Convergence, and the Phenomenic
Table of the Theory of Objectivity in Dialogue with Contemporary Physics and AI-
Assisted Operational Bridges. Version 1.0, 2026. https://doi.org/10.5281/zenodo.
18257429. https://doi.org/10.5281/zenodo.18257429.

— . Quantum Field Theory and the Properties of the Vacuum: A Critical–Propositional
Reading under the Modal Discipline of the Theory of Objectivity (TO). Version 1.0,
2026. https://doi.org/10.5281/zenodo.18370212. https://doi.org/10.5281/
zenodo.18370212.

— . Teoria da Objetividade: Fundamentos Lógicos, Ontológicos e Científicos para uma
Nova Física e Cosmologia (Diálogo com as Inteligências Artificiais), 2025. https:
//doi.org/10.5281/zenodo.17295496. https://doi.org/10.5281/zenodo.
17295496.

14

https://doi.org/10.1103/PhysRevLett.116.061102
https://doi.org/10.1103/PhysRevLett.116.061102
https://doi.org/10.1103/PhysRevLett.116.061102
https://doi.org/10.1038/s41586-023-06521-7
https://doi.org/10.1038/s41586-023-06521-7
https://doi.org/10.1038/s41586-023-06521-7
https://doi.org/10.1103/PhysRevLett.49.1804
https://doi.org/10.1103/PhysRevLett.49.1804
https://doi.org/10.1103/PhysRevLett.49.1804
https://doi.org/10.1103/PhysRevLett.49.1804
https://doi.org/10.5281/zenodo.17013728
https://doi.org/10.5281/zenodo.17013728
https://doi.org/10.5281/zenodo.18154295
https://doi.org/10.5281/zenodo.18154295
https://doi.org/10.5281/zenodo.18154295
https://doi.org/10.5281/zenodo.18306977
https://doi.org/10.5281/zenodo.18306977
https://doi.org/10.5281/zenodo.18306977
https://doi.org/10.5281/zenodo.18257429
https://doi.org/10.5281/zenodo.18257429
https://doi.org/10.5281/zenodo.18257429
https://doi.org/10.5281/zenodo.18370212
https://doi.org/10.5281/zenodo.18370212
https://doi.org/10.5281/zenodo.18370212
https://doi.org/10.5281/zenodo.17295496
https://doi.org/10.5281/zenodo.17295496
https://doi.org/10.5281/zenodo.17295496
https://doi.org/10.5281/zenodo.17295496


— . Teoria da Objetividade: terceira teoria de origem do universo, alternativa à Teoria do
Big Bang e ao Criacionismo, 2016. https://doi.org/10.5281/zenodo.17306198.
https://doi.org/10.5281/zenodo.17306198.

— . THEORY OF OBJECTIVITY: Third theory of the origin of the universe, alternative
to the Big Bang Theory and Creationism, 2018. https://doi.org/10.5281/zenodo.
17012791. https://doi.org/10.5281/zenodo.17012791.

Einstein, Albert. Relativity: The Special and the General Theory. London: Methuen &
Co., 1920.

Gupta, Rajendra P. “JWST early Universe observations and ΛCDM cosmology”. Preprint:
arXiv:2309.13100. Monthly Notices of the Royal Astronomical Society 524, no. 3 (2023):
3385–3395. https://doi.org/10.1093/mnras/stad2032. https://doi.org/10.
1093/mnras/stad2032.

Hawking, Stephen. A Brief History of Time. New York: Bantam, 1988.

Heisenberg, Werner. Physics and Philosophy: The Revolution in Modern Science. New
York: Harper & Row, 1958.

Hitzer, Eckhard, et al. “Survey of New Applications of Geometric Algebra”. Mathematical
Methods in the Applied Sciences (2024). https://doi.org/10.1002/mma.9575.
https://doi.org/10.1002/mma.9575.

— . Survey of New Applications of Geometric Algebra (Zenodo deposit, PDF). Zenodo
deposit (PDF file). 2023. https://zenodo.org/records/15043570/files/Survey%
20of % 20New % 20Applications % 20of % 20Geometric % 20Algebra % 2005Jul2023 _

zenodo.pdf?download=1.

Kuhn, Thomas S. The Structure of Scientific Revolutions. Chicago: University of Chicago
Press, 1962.

Menci, Nicola, Anjan A. Sen, and Marco Castellano. “The Excess of JWST Bright
Galaxies: A Possible Origin in the Ground State of Dynamical Dark Energy in the
Light of DESI 2024 Data”. Preprint: arXiv:2410.22940. The Astrophysical Journal
976, no. 2 (2024): 227. https://doi.org/10.3847/1538-4357/ad8d5b.

Penrose, Roger. The Road to Reality: A Complete Guide to the Laws of the Universe.
London: Jonathan Cape, 2004.

Planck Collaboration, N. Aghanim, et al. “Planck 2018 results. VI. Cosmological parame-
ters”. Preprint: arXiv:1807.06209. Astronomy & Astrophysics 641 (2020): A6. https:
//doi.org/10.1051/0004-6361/201833910. https://doi.org/10.1051/0004-
6361/201833910.

Prigogine, Ilya, and Isabelle Stengers. Order Out of Chaos: Man’s New Dialogue with
Nature. New York: Bantam, 1984.

15

https://doi.org/10.5281/zenodo.17306198
https://doi.org/10.5281/zenodo.17306198
https://doi.org/10.5281/zenodo.17012791
https://doi.org/10.5281/zenodo.17012791
https://doi.org/10.5281/zenodo.17012791
https://doi.org/10.1093/mnras/stad2032
https://doi.org/10.1093/mnras/stad2032
https://doi.org/10.1093/mnras/stad2032
https://doi.org/10.1002/mma.9575
https://doi.org/10.1002/mma.9575
https://zenodo.org/records/15043570/files/Survey%20of%20New%20Applications%20of%20Geometric%20Algebra%2005Jul2023_zenodo.pdf?download=1
https://zenodo.org/records/15043570/files/Survey%20of%20New%20Applications%20of%20Geometric%20Algebra%2005Jul2023_zenodo.pdf?download=1
https://zenodo.org/records/15043570/files/Survey%20of%20New%20Applications%20of%20Geometric%20Algebra%2005Jul2023_zenodo.pdf?download=1
https://doi.org/10.3847/1538-4357/ad8d5b
https://doi.org/10.1051/0004-6361/201833910
https://doi.org/10.1051/0004-6361/201833910
https://doi.org/10.1051/0004-6361/201833910
https://doi.org/10.1051/0004-6361/201833910


Weinberg, Steven. The First Three Minutes: A Modern View of the Origin of the Universe.
New York: Basic Books, 1993.

16



A Appendix A — The Seven Absolute Truths (opera-

tional version)

Based on Theory of Objectivity (TO) formulations (Cabannas and Silva; Cabannas and
Silva), we adopt the following operational list:

1. Truth I: Nothingness is a primitive and eternal mathematical essence.

2. Truth II: Every element possesses a magnetic field (aura) that makes it unique.

3. Truth III: Infinity represents the non-element required for the logical definability of
the universe.

4. Truth IV: Two distinct elements require at least one boundary line between them.

5. Truth V: An element fully exists only if observed by at least two others.

6. Truth VI: Every element is composed of elements prior to it.

7. Truth VII: There is no existential universe without substance transcendent to its
quantum.

B Appendix B — The perfect-sphere theorem (64/2048):

concise synthesis

The TO theorem establishes a perfect logical sphere prior to time, space, and matter,
whose discrete structure is modally necessary:

• 64 straight logical parts on the maximum circumference;

• 2048 logical parts on the total surface;

• individual tangency to a plane according to an eternal, static initial orientation;

• universe emergence as a logical unfolding under boundary (IV), relational observation
(V), and composition (VI).

See demonstrations and graphical/logical presentations in Cabannas and Silva, Cabannas
and Silva, and Cabannas and Silva.
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C Appendix C — Inducer effects: operational defini-

tions and regimes

C.1 Expansive Inducer Effect (EIE)

Operational definition: a regime in which (IV) boundary plus (V) relational observation
induces expansion of possibilities and stabilization of observable distinctions, favoring the
emergence of effective geometric structures (planes, orientations, operational metrics).

C.2 Reductive Inducer Effect (EIR)

Operational definition: a regime in which (IV) boundary plus (V) relational observation
plus (VI) historical composition induces convergence, compaction, and persistence of
structures, favoring currents, convergence zones, and stable regimes. Correlative readings
in Cabannas and Silva.

D Appendix D — Phenomenic table (minimal TO-

standard model)

The table below summarizes, in a minimal mode, the relation among (i) axioms, (ii)
inducer effects, (iii) cosmological era function, and (iv) possible observables/operational
bridges.

Axiomatic
core

Inducer
regime

Cosmological func-
tion (TO)

Possible operational
bridge (examples)

IV + V Expansive In-
ducer Effect
(EIE)

Emergence of stable dis-
tinctions and operational
geometry

Primordial-structure signa-
tures (CMB) and symme-
try coherence: Planck Col-
laboration, Aghanim, et al.

IV + V + VI Reductive In-
ducer Effect
(EIR)

Convergence and sta-
bilization of persistent
structures

Gravity-as-convergence
and inducer fields: Caban-
nas and Silva; gravitational
waves: Abbott et al.

II + IV + V Expansive In-
ducer Effect
(EIE)/Reductive
Inducer Effect
(EIR)

Fields/auras as relational
identity

Effective field/vacuum
models under ontological
discipline: Cabannas and
Silva
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Axiomatic
core

Inducer
regime

Cosmological func-
tion (TO)

Possible operational
bridge (examples)

III + IV Expansive In-
ducer Effect
(EIE)

Logical definability (in-
finity as non-element)

Consistency and complete-
ness criteria; gödelian disci-
pline: Cabannas and Silva

V + VII Reductive In-
ducer Effect
(EIR)

Informational transcen-
dence as a condition for
an existential universe

Predictability programs
and AI-assisted bridges:
Cabannas and Silva;
Cabannas and Silva

Plasmas (hy-
pothesis)

Expansive In-
ducer Effect
(EIE)/Reductive
Inducer Effect
(EIR)

Transitions of material-
ization and logical cur-
rents

Neutrinos as phenomenic
manifestations (bridge
target); JWST tensions as
reinterpretation targets:
Arrabal Haro, Dickinson,
Finkelstein, et al.; Menci,
Sen, and Castellano;
Gupta

E Appendix E — Dialogue with philosophy and history

of science

Ontological discipline as proposed here enters dialogue with (i) observation and inde-
terminacy debates in Heisenberg; (ii) standard cosmology chronology in Weinberg; (iii)
spacetime geometry and ontology in Einstein; (iv) holism and implicate order in Bohm;
(v) irreversibility and self-organization in Prigogine and Stengers; (vi) mathematical
structure and platonist debates in Penrose; (vii) comparative cosmological synthesis
in Hawking; and (viii) paradigm-change dynamics in Kuhn. These references are not
substitutes for Theory of Objectivity (TO) but serve as support and dialogue bibliography
situating the proposal in broader debates.
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