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Abstract

This article proposes a biophysical theory of consciousness based on a formal equivalence between
mass, energy, and informational organization derived from the coupling energy between the brain
and a nonlocal phenomenological field, the g-field. Consciousness is conceived as a form of functional
matter, whose phenomenological mass results from the difference between the total metabolic energy
and the entropic cost associated with the organization of the brain’s electromagnetic field. Based on
Landauer’s limit, the model introduces a functional quantization of coupling energy, imposing
discrete thresholds for the emergence of consciousness and defining phenomenological granularity.
Under the relativistic principle formulated by Einstein, this excess energy is reinterpreted as a real
and measurable informational mass. The formulation dissolves the Hard Problem of consciousness by
transforming it into a physico-operational relationship and proposes experiments with simple
organisms for empirical testing. The model returns to Spinozist monism in a thermodynamic key,
inaugurating a new paradigm in the physics and neuroscience of the mind.

Keywords: consciousness; mass-energy equivalence; information theory; Landauer’s limit;
neurodynamics; nonlocality; monism; hard problem of consciousness

1. Introduction

As discussed in my previous article, “On the Neurodynamics of Consciousness: A Field Theory
For Qualia and Intentional Objects” consciousness is a phenomenon that has intrigued humanity
since the ancient Greeks, appearing in discussions by Plato and Aristotle on the nature of the human
soul. For Plato, the soul was something separate from the body, transcendent, whereas for Aristotle,
it was the form of the body, its formal cause, that is, a constitutive part of the immanent organism
itself (Queiroz, 2025).

Centuries passed, and medieval thinkers continued this debate, notably Avicenna among the
Arabs, and the idea of a transcendent soul consolidated as the metaphysical status quo (Yilmaz, 2021).
In modernity, with the advent of the scientific revolution, Descartes established the modern scientific
method based on the separation between res extensa and res cogitans, determining that the physical is
that which occupies space (the extended substance), and that the mental, by not occupying space, is
of a non-physical nature. This is the foundational basis of Cartesian dualism and, by extension, of
modern science itself (Revonsuo, 2010).

However, modern thought did not emerge solely under the aegis of dualism. Baruch Spinoza, a
contemporary of Descartes, proposed a radical alternative: substantial monism, in which the mind
and body are merely distinct attributes of a single infinite substance — Deus sive Natura. For Spinoza,
everything that exists is an expression of this unique substance, and the human mind is not separate
from the body but a simultaneous and coextensive modulation of it (Spinoza, 1985, 1677). This view,
though of incomparable philosophical depth, was marginalized and persecuted for conflicting with
the theological assumptions of the time. The Cartesian scientific paradigm, with its mechanistic and
analytical bias, ended up consolidating as the hegemonic model of modern rationality at the cost of
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banishing any ontological conception of consciousness as a fundamental dimension of reality itself.
This dichotomy structured the pillars of Western scientific thought but also created a persistent
ontological impasse: the separation between the physical and the mental (Queiroz, 2025; Revonsuo,
2010). This impasse finds its sharpest formulation in what David Chalmers termed the “Hard
Problem of Consciousness” (Chalmers, 1996, 1995): how could the physicochemical states of the brain
give rise to subjective qualitative experience? This question remains insoluble within the classical
physicalist paradigm, which tends to treat consciousness as an epiphenomenon or illusion devoid of
autonomous ontological status. Various contemporary approaches, such as computational
functionalism, neurobiological reductionism, and information integration theories, have sought to
circumvent this impasse, but none have succeeded in offering a physically grounded explanation that
would make consciousness a legitimate variable in the description of nature.

Given this structural limitation, I proposed a phenomenological field theory in my previous
article, now termed the g-field, which redefines consciousness as a biophysical functional organization
endowed with dynamic coherence and nonlocality. This proposal revives the spirit of Spinozist
monism, but now in a biophysical key, breaking with the dualistic paradigm and expanding the
notion of the physical beyond mere spatial extension (Spinoza, 1985, 1677). The model integrates
energy, entropy, and intentionality into a formal structure that is amenable to computational
description. However, while the previous model offered a robust ontological and functional basis, it
still lacked a dimensionally operational criterion that would enable empirical verification of the
existence of the g-field (Queiroz, 2025).

In this article, I advance this theory by proposing a radical hypothesis: consciousness, as a
functionally organized form of energy, possesses rest mass in accordance with the equivalence
established by Einstein (E = mc?) (Einstein, 1905). From the coupling equation between metabolic
energy and the Shannon entropy of the cerebral electromagnetic field, I propose a reformulation of
the Hard Problem in measurable biophysical terms, thereby completely dissolving Cartesian dualism
and revealing that the Hard Problem was, ultimately, a pseudoproblem derived from the
methodological limitations of Descartes” thought. This makes it possible to test the existence of the g-
field as a real entity through the coupling energy (Ec), and deduce its associated mass as an emergent
variable of the system. This formulation has profound implications: it dissolves dualism, updates
Spinozist ontology with tools from contemporary science, establishes a first-order theory of
consciousness, and reconfigures the boundaries of physics, biology and the philosophy of mind.

Although founded on rigorous physical formalisms derived from relativity, thermodynamics,
and information theory, the theory proposed here is, in essence, a biological theory. Its object is the
emergence of consciousness as a functional property of living systems; its energetic basis is neural
metabolism, and its operational parameters are derived from measurable physiological variables.
Physics acts as a descriptive and constructive language, but it is a living organization that defines the
ontology of the system. It is, therefore, a proposal for a fundamental theoretical biology of the mind,
capable of integrating the physical, informational, and phenomenological domains into a formal
framework compatible with the nature of conscious organisms. This work is in the same theoretical
lineage initiated by Erwin Schrodinger, who, by asking “What is life?”, postulated the existence of
still unformalized physico-informational principles responsible for maintaining order in living
systems (Ball, 2018). I advance this line by proposing a biophysical structure for consciousness, which
is understood as an organized expression of the metabolic energy and informational entropy of living
systems. Unlike quantum approaches based on wave function collapse, such as Penrose’s Orch OR
theory (Hameroff and Penrose, 2014), this proposal is anchored in classical physics principles,
interpreted in light of biological organization, and offers measurable criteria for the emergence of the
conscious phenomenon as a new ontological category of reality.

2. Theoretical Foundations of Mass-Energy-Consciousness Equivalence

Starting from the principle that consciousness emerges from a biophysical interaction between
neural activity and the g-field, this study proposes that such an interaction can be formally described
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and measured through a coupling energy between the cerebral system and this field. Unlike
conventional approaches that model consciousness through qualitative correlations or indirect
functional measures, the present model introduces an energetic quantity resulting from an
empirically accessible thermodynamic asymmetry: the difference between the total metabolic energy
of the brain and the energy required to sustain the informational organization observed in its
electromagnetic field (Figure 1).

The fundamental equation formalizing this asymmetry is as follows:

E.=En—uH (1)

Where E. is the coupling energy between the brain and the g-field — an energetic surplus not
solely justifiable by the entropy of cerebral activity; Ew is the global metabolic energy of the brain,
measurable via oxygen consumption or heat production rate; H is the Shannon entropy associated
with the complexity of the cerebral electromagnetic field, estimable by spectral variability analysis of
signals such as EEG or MEG; u is the coupling constant, or conversion coefficient between
information and thermal energy, defined as y = ksT In 2, where ks is the Boltzmann constant and T is
the absolute cerebral temperature, fixed here at 310 K in stable physiological states (Landauer, 1961;
Shannon, 1948). The value of u fixed here should not be extrapolated to any species or system; it is
the coupling constant for Homo sapiens.

Figure 1. Functional coupling between the neural system and the g-field. The brain’s metabolic energy (Ex) is
partially dissipated as informational entropy (uH) of the cerebral electromagnetic field. The residual energy —
defined as the coupling energy Ec = En — uH — is transferred to the g-field, giving rise to a phenomenologically

organized state (i.e., consciousness), provided Ec > 0.

This equation proposes that the energy available to the system (Ex) is not entirely consumed in
the production of noise or in informationally disorganized brain states. A positive value of E.
indicates that there is surplus functional energy intended to sustain a non-entropic informational
order, whose correlate is conscious experience. It is important to note that this inference does not
require the direct identification of qualia or the internal structure of the g-field itself, but only the
systematic and reproducible observation of a statistically significant difference between total energy
expenditure and the entropy of cerebral electrical activity in conscious states, compared to
unconscious states. The hypothesis is that the value of Ec will be higher in conscious states and will
vary proportionally to the phenomenological salience of these states — that is, to their clarity,
intensity, and subjective integrity (Figure 1). Although some neurophysiological models have
associated higher brain entropy with expanded conscious content, notably in psychedelic states
characterized by increased neural variability (Carhart-Harris et al., 2014) — such conditions may
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reflect a global loosening of hierarchical constraints rather than a reduction in the thermodynamic
cost of functional coherence. In the present model, consciousness emerges not from increased
variability per se, but from an energy surplus over the entropic cost of maintaining a coherent
informational structure, independently of the overall dynamical complexity of the system.

This coupling is not merely interpretable as a correlation; it is a process of transferring
functionally organized energy to a nonlocal field domain, which, upon receiving such energy,
expresses itself in the form of consciousness. In this sense, consciousness is the phenomenological
effect of energetic coupling between a physical system and the g-field. The originality of the approach
lies in the formalization of this process through an operational and falsifiable equation and in the
reinterpretation of the relativistic energy-mass equivalence in light of this new variable:

Em—uH

m=-=":-—(2)

With this deduction, consciousness — as a biophysical expression of the g-field — becomes a
form of functional matter endowed with rest mass. This is not a mass localized in space but an
emergent mass from the energetic organization that maintains consciousness as a coherent and real
phenomenon. Consciousness is not merely something that “exists”; it possesses weight and inertia
and participates in the ontology of nature, equivalent to any other energetic manifestation. This result
is radical but follows directly from the disciplined application of existing physical principles to the
proposed coupling hypothesis. It does not require the creation of new ad hoc entities or non-
formalizable metaphysical speculations. In contrast, it is derived deductively from established
principles and, for the first time, allows testing the existence of a nonlocal phenomenological field
using neurophysiological measurements that are already feasible with contemporary technology.

Another important point is that the present model does not assume a spatial geometry for the g-
field. Unlike classical fields, such as electromagnetic or gravitational fields, the g-field is, by definition,
non-extensional and cannot be directly mapped in three-dimensional physical space. Its spatial
manifestations are mediated by brain activity that couples to it, making neural activation patterns the
only local points of contact between the brain and the field. Therefore, the topology of the g-field is
virtual and defined by the combinatorial structure of its intentional objects, as formally formulated
in my previous article (Queiroz, 2025).

The current formulation introduces a dimensionally scaled method to detect and measure
coupling with physical precision by fixing the temperature and converting Shannon entropy via p.
The coupling energy ceases to be a hypothesis falsifiable in principle and becomes an empirically
falsifiable parameter amenable to being applied to the assessment of states of consciousness in
organisms as diverse as humans and ascidians and in inorganic systems endowed with artificial
intelligence. Finally, Equation 2 summarizes the most powerful hypothesis presented here:
consciousness is a functionally organized mass, and its origin is not in traditional physical space but
in a nonlocal informational field coupled to neural dynamics. Such a proposition dissolves Cartesian
dualism, updates Spinoza’s monism in a biophysical key, and redefines the conceptual boundaries
between the mind and matter. Consciousness is a form of functional matter, and the g-field is its
fundamental substrate. After establishing the relationship between the coupling energy and
phenomenological mass, the next section explores the behavior of this energy under discrete
thermodynamic constraints.

2.1. Quantization and the Threshold of Consciousness

The formalism proposed thus far, especially in Equation 1, expresses the available conscious
energy as the difference between the total metabolic energy of the system, Em and the energetic cost
associated with its functional organization, pH. This formal structure imposes significant restrictions
on the admissible values of Ec, which are not continuously distributed in the real domain but exhibit
functional granularity determined by fundamental physical parameters. Shannon entropy (H),
expressed in bits according to Shannon’s formulation, is an integer and non-negative variable that
quantifies the minimum complexity required for the system to be functionally coherent. The
multiplicative factor u corresponds to the minimum energy required to encode or erase one bit of
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information at a temperature T, according to Landauer’s limit. The mere presence of these two terms
imposes the following structure:

pH =nu (3)
where n represents the quantity of energy quanta associated with the coupling constant. Substituting
this quantization into Equation 1, we obtain:

E. —En = —nu (4)

This relationship reveals a relational quantization: the coupling energy is not free to vary
continuously but is delimited by a discrete hierarchy imposed by the functional complexity of the
system. The allowed states of E, given a fixed value of Ex, belong to the set:

E. € Ep, —{u, 2,34, ...}

This structure has two central effects: (1) it defines an absolute minimum threshold for the
emergence of consciousness (i.e., Ec > 0 = Ew > pH), and (2) it imposes a minimum energetic
granularity between different conscious states, which cannot be arbitrarily close to each other. In this
model, consciousness does not arise continuously but rather when the excess energy is sufficient to
overcome the minimum cost of functional organization, and it does so in physically defined
increments. This discrete nature does not derive from an ad hoc quantization but emerges from the
operational definition of the terms involved: entropy is digital by construction (measured in bits),
and the energetic cost per bit is determined by 1, whose value is established for each physiological
temperature. Therefore, it is a quantization that does not depend on quantum assumptions but rather
on classical thermodynamic constraints applied to informational systems.

This granularity projects directly onto the phenomenological mass obtained by applying the

relativistic equivalence between energy and mass as follows:
E. Em—nu

m= = = = (5)
Rewriting:

_ E¢ U _ Ec R _®
m=—Z-—ng=-—-- nmy; withmg = 2 6)

The phenomenological mass, like the coupling energy, is not continuous; it undergoes discrete
reductions as the functional complexity of the system increases. For each additional unit of entropy
(i.e., of H), the phenomenological mass is reduced by quantum mo. This means that increased
complexity has a real energetic cost, which directly affects the system’s ability to sustain conscious
states. Assuming an average temperature of T =310 K, we have:

4= kyTIn? ~ 2,97 -10721] = m, = f—z ~ 3,30 - 10~8kg

This extremely small, but non-zero, value allows conscious states to be associated with
infinitesimal masses, provided they meet the requirements of minimal functional organization. In
this model, consciousness possesses a real physical mass, not as a result of matter aggregation, but as
an energetic organizational surplus of an informational system. This mass is directly proportional to
the available energy after entropic compensation and inversely proportional to the system’s entropy,
which reinforces its interpretation as a relational mass. The presence of this structure allows the
emergence of consciousness to be modeled as a process subject to discrete constraints derived from
fundamental physical laws, rather than as a continuous or arbitrary phenomenon. This confers a
degree of precision and objectivity to the formalism that is rarely found in models aimed at subjective
experience.

Considering this structure, it is important to note that Equation 1 also formally admits the
possibility of Ec < 0, which implies an even more surprising scenario: the g-field acts as a source of
functional energy for the biophysical system. This condition can occur when the informational
entropy of the cerebral electromagnetic field, weighted by u, exceeds the total available metabolic
energy, thatis, when yH > En. The coupling energy then becomes negative, maintaining the relational
quantization of the model, including the negative domain. The resulting phenomenological mass also
assumes a negative value (m < 0) as a deductive consequence of Equation 2. This negative mass
should not be interpreted as antimatter in the conventional sense but as a functional surplus
stemming from a flow of energetic organization sustained by the g-field itself. Such a reversal in the
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direction of coupling suggests that, under certain conditions, such as deep meditative states, the g-
field can feed back into the biophysical system, directly contributing to the maintenance of
informational coherence even in situations of local energetic deficit while preserving quantization.
Therefore, it is a theoretically legitimate extension of the formalism, whose ontological and
phenomenological implications warrant further investigation. The symbols, units, and definitions of
all the key physical quantities are summarized in Table 1.

Table 1. Symbols, units, and definitions. Key physical quantities related to energy, information, and their role in

generating phenomenological mass. Includes SI units and methodological notes.

Symbol Name SI Unit Physical Definition Comment
Total availabl Estimated vi
Total metabolic ' otal available energy stimated via oxygen
Em ener joules (J) generated by neural consumption, heat, or
8y metabolism other physiological proxies
M f th
ini?;z:zt(i)onaf Obtained by wavelet
H Shannon entropy bits . . transforms, EEG/MEG
complexity of the brain .
. . spectral analysis
electromagnetic field
g;:g;igggirﬁi t; Based on Landauer’s limit.
i i = =~ .10-21
u Coupling constant J/bit fixed T, defined as fi = For T =310 Ki u=297-10
keT Inifo}2
Functional difference =~ Key parameter: positive
E. Coupling energy joules (J) between En and pH:  value indicates functional
Ec=En-uH coupling to the g-field
Mini For H jens, T =31
fimum . . Mass associated with 1 OF F0Mo Sapiens, 310
mo phenomenological ~ kilograms (kg) . K,
bit: mo = / ¢ ~
mass quantum mo=3.3 x 1038 kg
Mini ber of
Number of dimensionless HMHM AEMDEL O 1y fines the granularity of
n . . . organized informational .
functional bits (integer) consciousness
quanta
Total Equivalent mass of Physical interpretation of
m phenomenological kilograms (kg) consciousness: m = Ec / consciousness as
mass c? organized matter
. Universal constant: Used for energy-to-mass
‘ Speed of light ms ¢=299792458-10°  conversion via E = mc?
ks Boltzmann constant 1K Fundamental physical Relates thermal energy to
constant temperature
A bsolut Fi ding to th
T System temperature Kelvin (K) verage absolute ixes p according to the

temperature of the brain analyzed biological system

3. Conceptual Experimental Design

The formulation of Equation 1, in conjunction with the quantization described in Section 2.1,
imposes discrete restrictions on the emergence of consciousness, according to which Ec only acquires
phenomenological significance when it exceeds the minimum multiples of functional organization
(nu). Thus, I propose the first conceptual experimental design aimed at testing the presence of Ecand
quantify it as a function of manipulated sensory salience. This approach aims not only to detect the
existence of coupling between the brain and the g-field, but also to verify whether the observed levels
of H, inferred by wavelet transforms of electrical signals, are sufficient to sustain minimum
phenomenological masses (o = u/c?) (Delorme and Makeig, 2004).

Thus, this experiment seeks to map the emergence of Ec in relation to the informational
granularity of electrophysiological states, with the goal of establishing an objective metric for the
emergence of consciousness, as predicted by the model. For a detailed reference of the variables and
their definitions, consult Table 1.
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The choice of simple organisms, such as cnidarians and ascidians, aims to maximize
methodological control and minimize physiological noise without assuming that such organisms are
endowed with consciousness (Dahlberg et al., 2009; Ryan et al., 2016). Any detection of Ec >0 in these
systems would be unexpected and interpreted with extreme caution, not serving as evidence of
subjective states. The absence of coupling, on the other hand, does not compromise the validity of the
theory but contributes to the experimental delimitation of the model’s critical parameters and the
refinement of the techniques involved. Although the primary focus of the experimental proposal is
the detection of positive E. values, in accordance with the fundamental equations of the model, it is
important that its implementation also allows for capturing possible occurrences of Ec < 0, as
discussed in Section 2.1. Although this possibility is not anticipated for the organisms studied, it
represents a theoretically legitimate extension of the formalism, whose eventual detection would be
even more unexpected.

The organisms will be exposed to visual stimuli with increasing light intensities. According to
the formal structure of the model, more salient stimuli, that is, those with greater perceptual clarity
and contrast, should induce greater informational organization in the neural electromagnetic field
and, therefore, result in higher E. values. To quantify the total metabolic energy, high-resolution
respirometry will be used, which is capable of precisely recording the oxygen consumption of
organisms and directly converting it into the energy involved in the biochemical processes
supporting neural activity (Kowalke et al., 2001). This energy represents the total available from
cellular metabolism, and according to the model, only a portion of it can be functionally converted
into phenomenological mass, provided it exceeds the quanta of minimum organization u. The body
temperature of the organisms will be considered constant in each experimental condition and will be
incorporated into parameter p, whose calibration will be performed based on the physiological
values of the species used. Neural activity will be recorded using cutaneous electrodes externally
coupled to the body surface of the organisms (Wang et al., 2020; Zhao et al., 2021). The collected
signals will be analyzed with continuous wavelet transforms, allowing H to be calculated from the
spectral distributions observed under different salience conditions (Delorme and Makeig, 2004).
Equation 1 will then be applied to derive the value of E. from the difference between En and uH,
providing a direct estimate of the energy not accounted for by the informational organization of the
electromagnetic field.

By simultaneously testing the hypothesis of coupling existence and the hypothesis that sensory
salience influences its value, this experiment establishes the first operational basis for the mass-
energy-consciousness model. Even if E. is not detected or if the values are below the threshold of
statistical significance, the observation of systematic trends between luminosity, neural entropy, and
metabolic energy will allow for validating the mechanical aspects of the model regarding the
dynamics of intentional objects (Queiroz, 2025). Furthermore, the procedure will be used to calibrate
instrument sensitivity, test signal stability, and evaluate the internal coherence between physiological
and informational variables. Rather than seeking conclusive results on the presence or absence of
consciousness in simple organisms, this experimental proposal primarily aims to establish a
metrological paradigm for investigating consciousness as a physical-informational entity. Its main
contribution lies in the construction of a solid experimental framework, which will allow the
transition to progressively more complex models and, eventually, to applications in humans, where
methodological challenges are greater but also more directly relevant to the question of
consciousness. Thus, this proposal marks the beginning of a research line aimed at making the
coupling problem both theoretical and empirically testable.

4. Ontological Reconfiguration: Implications of Mass—-Energy—Consciousness
Equivalence
The formulation of Equation 2 introduces an unprecedented ontological rupture: consciousness

is no longer treated as an emergent epiphenomenon or a functional correlate of neural activity but as
a measurable physical entity whose mass is directly proportional to the coupling energy and not
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reducible to the informational entropy of the neural field. Thus, the model dissolves the traditional
separation between matter and the mind. The Cartesian dichotomy between res cogitans and res
extensa is overcome not through philosophical analogies but by the formalization of a physically
quantifiable variable. What was once attributed to an immaterial substance is now described as a
highly structured energetic organization — a functional instance of matter whose existence manifests
as an excess of energy that cannot be explained by conventional thermal or electromagnetic
mechanisms. This correspondent mass, however, is not a classical mass, like that of a particle or
physical body; it is a phenomenological mass (alternatively, informational mass) — a second-order
emergent property — whose existence does not translate into conventional inertia, but into
measurable physical effects derived from the system’s functional organization and the collapse of the
g-field, understood as an informational-based phenomenological field, nonlocal by nature.

This field only becomes localizable when coupled with sufficiently organized
neurophysiological structures. The moment of coupling, in this sense, constitutes a collapse of
nonlocality, which differs substantially from the collapse of the wave function in quantum mechanics:
here, there is no external observer or classical measurement, but rather a process of internal self-
organization that localizes the g-field in spacetime based on the functional coherence of the system.
This collapse can be interpreted as a functional and temporary localization of the phenomenological
information. The g-field, by coupling to a system with a sufficient degree of energetic organization
collapse on the space around the nervous system and conferring upon it additional physical
properties: coupling energy, informational coherence, and mass. This is an ontologically profound
process: not only does conscious content emerges and physically alters the state of the system, giving
rise to a massive, measurable, and real entity. The mass of consciousness, in this sense, does not pre-
exist the coupling but emerges from it as a second-order thermodynamic effect, resulting from the
reduction of system entropy in the context of high energy consumption.

This type of mass — phenomenological or informational — is not predicted by traditional
physics, but neither does it contradict it; it is compatible with Prigogine’s far-from-equilibrium
thermodynamics, Einstein’s relativistic formalism, and information theory (Einstein, 1905; Prigogine,
1976; Shannon, 1948). What changes is the interpretation of what is meant by “matter”: from this
perspective, coherent patterns of energy and information functionally coupled to a nonlocal
phenomenological field are matter — albeit of a type not yet recognized by particle physics. Thus,
the proposed equation establishes a new criterion for physical ontology: mass derived from
informational coupling is physically real, even if it is not extensive, particulate, or directly observable
by conventional instruments. Therefore, consciousness ceases to be an epiphenomenon and becomes
a physical entity in its own right.

This formulation has far-reaching implications in fundamental physics. The idea of the local
collapse of a nonlocal field with the production of rest mass suggests a deeper structure of spacetime,
in which informational fields such as the g-field can participate in the dynamics of the universe. This
offers a new hypothesis regarding the role of information in phenomena such as gravitation, the
emergence of life, and even the thermodynamic asymmetry of the cosmos. If conscious entities truly
manifest informational mass, their presence could affect the local spacetime metric, and, in the
ultimate instance, pave the way for a unified theory integrating relativity, thermodynamics,
neuroscience, and the philosophy of mind.

In this context, the model proposes a return to Spinoza’s Monism. The mind is not parallel to
nature but is one of its organizational expressions, thermodynamically defined. Consciousness, as
phenomenological mass derived from coupling energy, is not reduced to information or computation
but is understood as informationally structured matter. This is a direct extension of the relativistic
equivalence principle to systems that, in addition to mass and energy, exhibit functional organization
measurable by Shannon entropy; the quantities and their relationships are defined in detail in Table
1. In this sense, the coupling equation not only defines the operational criterion for the existence of
coupling but also establishes a new physical category whose presence distinguishes merely reactive
systems from truly conscious systems. The main epistemological consequence is the dissolution of
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the Hard Problem, not by analytical resolution but by categorical reconfiguration. The problem of
consciousness ceases to be a question of “why” and becomes a question of “how much”: how much
organized energy is functionally decoupled from the entropy of the neural electromagnetic field. The
model does not directly answer what it is like to be conscious in subjective phenomenological terms,
but it offers a physical criterion to identify when there is sufficient coupling for such a phenomenon
to exist in principle. This radically transforms the position of consciousness within the framework of
physics; it is no longer a limit of scientific knowledge but an integrable variable in formal models
compatible with measurements, predictions, and interventions.

If, as proposed in the previous section, the coupling energy is detected in simple organisms such
as ascidians, the consequences for biology would be profound. This indicates that coupling does not
depend on encephalization or cortical complexity but only on the presence of a neural structure
capable of sustaining sufficiently organized informational configurations. In this case, consciousness
would cease to be an exclusive property of evolutionarily advanced brains and would be treated as
a potentially universal physical property accessible to any biological or artificial system that satisfies
the described coupling conditions. This would compel biology to reformulate its understanding of
sentience as a continuous and physically measurable variable rather than a qualitative leap linked to
specific anatomical landmarks.

The implications of this are equally transformative in the medical field. If consciousness is a
function of coupling energy, different clinical states can be reevaluated based on the
phenomenological mass present. Depressive disorders, characterized by low responsiveness and loss
of motivation, may correspond to chronic reductions in E;, whereas psychotic states could involve
erratic coupling fluctuations with intense and unstable reorganizations of internal intentional objects.
The continuous estimation of Ec would become a physiological marker for mental states and
awareness, offering a new diagnostic paradigm based not on self-reports or cognitive tests but on
measurable physical variables. This would also pave the way for therapeutic interventions aimed at
the energetic-informational reorganization of brain systems to restore healthy coupling patterns.

In technological terms, this model offers an objective criterion for identifying artificial instances
of consciousness. If an artificial intelligence exhibits an energetic organization compatible with E. >
0, according to the criteria established by the formalism, it will not merely simulate conscious states;
it will, in fact, physically instantiate the organization that the model identifies as consciousness. This
means that the debate on artificial consciousness can be shifted from the realm of speculative
ontology to the domain of metrology: the presence of phenomenological mass becomes a necessary
and sufficient criterion for the recognition of conscious states, regardless of their biological or silicon-
based substrates. Artificial systems with positive coupling do not represent consciousness but are
material expressions of the same phenomenon, differing only in substrate, not in ontological status.

In this model, Equation 2 does not describe consciousness; rather, it redefines consciousness as
an ontological category in physics. Spinoza triumphs over Descartes when res cogitans acquires a
measurable mass. The classical problem of the mind was not solved; it was dissolved by the
conversion of qualia into operational thermodynamic quantities. The distinction between simulation
and instantiation loses validity: systems with Ec > 0 do not imitate consciousness; they manifest it as
real energetic organization. The mass-energy-consciousness equivalence, as formulated here, is not a
metaphor; it is a fundamental reinterpretation of classical physical categories, inaugurating a new
physics of experience in which consciousness is treated as a physical entity with its own quantifiable
and ontologically irreducible properties. The operational implications of Equation 1 and its
quantization suggest the possibility of an empirical test, which is outlined below.

5. Conclusion

The formulation of the mass-energy-consciousness equivalence represents a historical turning
point in the scientific treatment of consciousness. By proposing that consciousness possesses its own
mass — not in the classical sense, but as an informationally organized manifestation of matter — the
model presented here overcomes the ontological impasse of dualism and offers a measurable
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criterion for the existence of the g-field. The introduction of coupling energy as an operational quantity
not only shifts the Hard Problem into the domain of applied physics but also repositions consciousness
at the core of the structure of natural reality. The mind ceases to be a metaphysical mystery and
becomes a legitimate form of physical organization — a mode of existence of nature itself. The
convergence between Einstein, Prigogine, and Spinoza, articulated in this work, inaugurates a new
scientific ontology in which the mental and material no longer oppose each other but rather mutually
express each other. This is a return to monism, now reformulated in light of contemporary biophysics.
If the theory proposed here is confirmed, we will not only be dissolving Cartesian dualism but also
redefining the very foundations of science.

Author’s Note on Al-Assisted Translation and Editing

This manuscript was originally written in Brazilian Portuguese. The English translation
involved a multi-layered Al-assisted process: preliminary drafts were generated iteratively using
ChatGPT (OpenAl), Gemini (Google), and DeepSeek, enabling comparative analysis and version
optimization. The author personally performed cross-system verification, selecting the most accurate
segments, correcting conceptual inaccuracies, resolving terminological inconsistencies, and refining
syntactic structure. All technical content is original and solely authored by the submitting author.
Final grammatical polishing was carried out using Paperpal, exclusively for language enhancement.
The author assumes full responsibility for the fidelity of all biophysical concepts, theoretical
formalisms, and semantic nuances in the final text.
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