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Article 

Understanding Quantum Nothingness Thanks to 

Non-Classical Logics: The Relevance of Free Logic 

Carlos Eduardo Maldonado 

School of Medicine, Universidad El Bosque, Bogotá, Colombia; maldonadocarlos@unbosque.edu.co 

Abstract: Since Dirac’s paper from 1930 on the theory of electrons and protons, the question about nothingness 

has pervaded the right conception of reality at large. Quantum Mechanics (QM) both allows and demands, at 

the same time, a highly counterintuitive take on the universe and the world. However, science at large remains 

cautious about the issue of nothingness. Apparently a referential and objectivistic view of the universe and 

things is preferred. This paper argues in favor of nothingness based on non-classical logics (NCLs) in general, 

and free logic, in particular. The crux of the issue is about thinking without presuppositions, or also, thinking 

about phenomena, systems and behaviors free of existence. 
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1. Introduction 

There is from start an ambiguity in quantum physics related to the use of emptiness, sometimes 

called even nothingness, and vacuum. Different authors relate to one or another of those terms. The 

origins of the problem of emptiness are found in Dirac’s classical paper on the theory of the electron 

(Dirac, 1930; Pais, n.d.). In any case, it is a highly serious and sensitive problem. Various approaches 

have been undertaken aiming at understanding and explaining the issue (Heller, 2018; Hossenfelder, 

2023). This paper explains quantum emptiness via non-classical logics in general, and thanks to free 

logic, in particular. There is, to the best of my knowledge, no explanation of quantum emptiness along 

this research line (Soo, & Chang, 1994). 

Non-classical logics (NCLs) comprise a logical pluralism aimed at using logics in general with a 

non-metaphysical presupposition and focusing on the realm of the possible, rather than the actual. It 

is in this sense that the semantics of (NCLs) are said the semantics of possible worlds, or also, as non-

monotonic logics. Non-monotonicity entails that these are logics that learn; in other words, new 

information can modify information previously acquired. Several (NCLs) provide a solid ground for 

grasping emptiness, in science as well in the world or in nature. 

As for free logic, it is a non-classical logic that assesses, contrary to standard logic (Wang, 1997), 

that there is no need for a reference or object in thought and language (Indrzejczak, 2021). Hence, 

emptiness and, moreover nothingness can be understood and explained differently from the classical 

or standard ways. There is no need to assess or not even to presuppose a given realm of existence, 

hence after. 

Dirac’s theory of electrons and protons discovers mathematically that the world and the 

universe are grounded, so to speak, in a sea of emptiness. Such emptiness at its best should be 

understood as virtual Amano and Iwama, 1999. Thereafter a sea of virtual particles is to be set as 

conditio sine qua non for ordinary matter and energy. More exactly, Dirac’s theory assesses that there 

is negative energy. It is such negative states which gives rose to the theory of holes. Indeed, according 

to Dirac, all states of negative energy to be occupied except perhaps a few of small velocity. The whole 

process is completely (empirically) unobservable, even though the mathematics are consistent 

(Jansen, 2018). 

In other words, physics is at odds in two respects closely intertwined, namely it offers an 

inaccurate description of nature, and it encounters itself with no physical meaning. Dirac’s equation 

depicts a violation of the law of conservation of energy. Even though Dirac does succeed in bringing 
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together quantum mechanics and the theory of relativity – his theory is a quantum relativity theory, 

which is certainly not a minor achievement. In any case, physics must openly acknowledge its status: 

physics is not concerned with ontology. More exactly, physics is not an ontology in any sense of the 

word. This means, physics does not speak about what is, but just about what is measured, or also, 

about what can and cannot be spoken about, in terms of Bell (Bell, 2011). The crux of the issue is, 

briefly said, emptiness, vacuum, or nothingness. 

This paper argues that free logics provides sufficient arguments to fully grasp and, moreover, to 

understand the real implications of emptiness, i.e. nothingness (Pavlović & Gratzl, 2021). 

Nothingness is a non-empirical reality which gives meaning to the actual. Thus, reality is to be 

conceived as a subset of a larger and vast dimension that is basically empty in the sense of Dirac, or 

also, non-referential and non-representational. (NCLs) in general, and free logic in particular open 

the gate to relating with emptiness as a sea of potentialities (Rami, 2021). The first section is sets on 

the table, so to speak the trouble about emptiness, i.e. nothingness. However, it is not my concern 

here to discuss the relationship between being and nothingness as it is largely taken in philosophy, 

theology and cultural studies, for instance (Shakoor, 2023). Rather I shall focus on quantum 

mechanics, for it provides a solid scientific ground to understand the problem without metaphysical 

presuppositions. 

This is why, the second section is a presentation and discussion in a nutshell of Dirac’s 

arguments. The English physician has the merit of having open the gate to the problem between 

matter and antimatter, i.e., the known and the un-known – and yet to-be-known. Thinking in 

quantum-mechanics terms consists in thinking about relations and frames – entanglement and fields 

(Pavlović & Gratzl, 2023). The third section concentrates in the nodal specter of quantum-mechanical 

thinking. The fourth section presents and justifies the novelty of free logic vis-à-vis the problem and 

claim set out. We can and must think – and, I add, live, without any presupposition. Hence, a 

representational mode of relating to the world and nature can be overcome. At the end some 

conclusions are drawn. 

2. Clarifying the Problem 

In the western tradition, Leibniz was the first to point out to the very core of the problem, thus: 

why is there something rather than nothing? It should be clear from start that the framework of the 

problem is theodicy – something that remains albeit far from physics. Quantum mechanics in general, 

and P. Dirac provide an answer to Leibniz. I shall come to it at the conclusions. 

Quantum physics emerges as a science of light already from the cradle of thermodynamics. Its 

basic unit was from start the electron and its behavior – always in the backyard of the two-slice 

experiment and the question about the black body radiation.  Dirac’s paper from 1924 develops a 

theory, namely an equation that sets out a brand-new realm in physics, namely states of negative 

energy. Dirac is of all the authors that originally contributed to the birth of quantum physics and 

quantum mechanics the less philosophically inclined. Nonetheless, Dirac’s equation – which has been 

called as the most beautiful equation in the history of physics, inaugurates a serious concern, namely 

reality is definitely not what we see, touch, and perceive. More exactly, reality invites us to a highly 

counterintuitive dimension. Reality invites us from itself beyond itself. 

Semantically, a problem arises. Is it equivalent to speak about emptiness, vacuum and 

nothingness? Apparently, the literature moves across as if there was no problem at all. Nonetheless 

a review paper would be helpful about it. Here I shall briefly distinguish these terms, as follows: 

• Emptiness. Quantum physics does not exactly speak ever about emptiness. It is rather a Buddhist 

interpretation of the problem. Emptiness is the Buddhist take on Dirac’s Sea, or the hole theory 

(Nelson, 2023). 

• Vacuum. In quantum field theory the vacuum state refers to the state with the lowest possible 

energy, i.e. that state in which there are no physical particles. Another way to state is that it is 

the zero-point energy or also the ground state out of which excitation emerges (Degichi, Matsui, 

2010). 
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• Nothingness. It is the quantum field theory that assesses that we live in a universe of energy fields 

that interact with each other creating things all around us. It is exactly in this sense that 

something is created out of nothing (Vedral, 2010). Something exists because it is created out of 

nothing. If so, nothingness needs a further clarification. 

In any case, it is obligatory so overcome Platonism, which is the wrong belief that the universe 

can be thought from outside. We live in a restless universe (Born, 1935). It must be sufficiently clear 

that there is nothing outside of the universe, even if yet we don’t fully know what the universe is all 

about (Impey, 2010). If Platonism can once and for all be overcome, we can open a gate to nothingness, 

Hence, Dirac’s ideas and its consequences. 

3. Dirac’s Problem, Revised 

In 1930 Dirac formulated a theory of electrons and protons according to which “an electron with 

negative energy moves an external field as though it carries a positive charge”. In 1932, C. D. Anderson 

experimentally proved the existence of such particles and were dubbed as positrons. Positrons 

implied a negative energy. Along the years, both physicists and cosmologists called it as “dark 

energy”. 

Dirac’s paper has four axes, as follows: firstly, it combines a quantum relativity theory, it clearly 

shows that the description of nature is inaccurate, thirdly, the description and understanding of 

nature has no physical meaning, and finally, it makes clear that we assist to a violation of the principle 

of conservation of energy. More particularly, the “hole theory” or also, the Dirac’s Sea is a theoretical 

model of the vacuum as in infinite sea of particles with negative energy. The Dirac equation as he 

formulated originally says: 

𝛽𝑚𝑐2  +  ∑ (𝛼𝑘𝑝𝑘𝑐) 𝜓(𝑥, 𝑡) = 𝑖ℏ   
𝜕𝜓(𝑥, 𝑡)

𝜕𝑡
)

3

𝑘=1

 

which can be expressed also as follows: 

( 𝜄𝛾𝜇− 𝑑𝜇 − 𝑚)=0 

where 𝜄 is an imaginary number, 𝛾𝜇 , 𝑑
𝜇 is the derivative of four dimensions, m is the fermion mass, 

and 𝜓 is the wave function. The existence of the sea of particles implies an infinite negative electric 

charge filling all of space. The development of quantum field theory makes the vacuum the state in 

which no particles exist instead of an infinite sea of particles. 

Rightly understood, vacuum energy is an underlying background energy that exists in 

space throughout the entire universe. The vacuum energy is a special case of zero-point energy that 

relates to the quantum vacuum. The effects of vacuum energy have been experimentally tested and 

proved several times by the Casimir effect or the Lamb shift, for instance. 

Now, a good way to think of the vacuum is as a superposition of states for many kinds of field. 

The crux of the issue arises from the external field, which defines the character of positrons.  More 

amply, sub-atomic particles exist at the crossroad, so to speak of different fields. Figure 1 depicts the 

interplay of such fields: 
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Figure 1. A Synthetical View of Fields. Source: Own Elaboration. 

One remark becomes necessary: no one truly knows what gravitation is, although it is well-

known what it does (Klein, 1974). 

4. Nothingness as a Nodal Reality 

Understanding emptiness, vacuum or nothingness has been (classically) undertaken by 

Buddhists or Buddhist scholars relating Dirac’s issue with Nagarjuna’s philosophy (Nelson, 2023; 

Wirtz, 2023). The concept used by Nagarjuna to refer to emptiness is Sunyata. Reality is basically 

empty. Enlightenment if it does not consist of, at least it crossed through, realizing about emptiness. 

Moreover, in the Buddhist take of reality, there is no ontology in the sese that the very quarrion about 

the nature of reality is nonsense (Wirtz, 2023). Ontology is the presupposition that there is something 

independent of the act of observation. 

Properly speaking Nagarjuna's philosophy is a relational ontology, because the notion of 

individuality is considered empty. 

Traditionally, physics was conceived as the science concerned with understanding and 

explaining what the world, the universe or reality are: ta physiká, peri physeos (in Greek). Such a take 

characterizes physics from Aristotle to classical mechanics. With quantum physics the issue is 

radically shifted. 

Heller (2018) undertakes an examination of what does it mean to exist in physics from a logical 

standpoint, based on Quine’s ideas. A twofold approach is highlighted, thus: firstly, thanks to Mach 

we can only speak of what we can measure. This sets the ground for the entire discussion about 

reality within the framework of the Copenhagen debate. Then, also, mainly thanks to J. Bell, it is 

necessary to distinguish between the speakable and the unspeakable (Bell, 2011). In this tenure, 

physics is not so much about what the world in general is, but about what we can know and speak 

about. 

According to Heller, there exist mathematical structures, a domain to which they refer, and rules 

establishing this reference. We depart form language, and we remain apparently within the domains 

of language. And yet, language allows us to see beyond what language says. It is, namely the 

potential the non-existent. Not ultimately, it is worth remembering that the mathematics of quantum 

mechanics is imaginary, mathematically speaking. 

A careful study of quantum mechanics (QM) makes clear that the notion of property of a 

quantum object is untenable (Caponigro and Prakash, 2009). We can only speak about relational 

property of the object (Naschie, 2016a). Quantum events exist only in interactions and the reality of 

each quantum event is only relative to the system involved in the interaction. The quantum wave is 

an empty set representing the surface, i.e. boundary of the zero-set quantum particle and in turn 

quantum spacetime is simply the boundary or the surface of the quantum wave empty set. The 

essential difference of the quantum wave and quantum spacetime is that the wave is a simple empty 

set while spacetime is a multi-fractal type of infinitely many empty sets with increasing degrees of 

emptiness. Straightforwardly said, (QM) violates the classical supposition of ‘value definiteness’, 
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according to which the properties—a.k.a. ‘observables’—of a particle or system always have precise 

values. 

(QM) is rooted, if allowed, in indefiniteness or indeterminacy (Heisenberg, 1927). These features 

are core to what is supposed to be distinctive about quantum phenomena. Indeterminacy is probably 

the cornerstone of quantum theory. It was first conceived and coined by Heisenberg in 1927. 

Unluckily, it has been translated and misinterpreted as uncertainty. The truth is that Heisenberg uses 

the concept Unbestimmtheit, and never either Unsicherheit or Ungewissheit (Heisenberg, 1927). 

Reality is itself undetermined. Thus, indeterminacy, as it is well known, does not depend on any 

subjective consideration (Calosi, Wilson, 2021). Indeterminacy constitutes the core of the complexity 

of the world and nature, at large. 

Therefore, a right conception of reality at large entails a take different form a representation or 

an objectivization in any sense of the word (Naschie, 2016b). Not only is reality afar from perception 

and the natural senses, but also its roots, so to speak, in a sea of probabilities, virtuality, alas, 

nothingness. In cosmological terms, most probably, the energy needed for the expansion of the 

universe is just a loan in the form of quantum transaction of the potential of emptiness (Impey, 2010). 

After all, the wave function serves to calculate probabilities. In other words, superposition, 

incompatible observables, or entanglement can be viewed as sources for a correct explanation of what 

is and what happens, after a fantastic real of potentialities. As a matter of fact, the Hartle–Hawking 

model of the quantum creation of the universe from nothing, solving thus the paradoxes of the big-

bang model (Vedral, 2010). 

Being as it may be, three interpretations about quantum nothingness can be hence after 

identified, namely: 

• A sea of potentialities (Dirac) 

• A relational reality (Nagarjuna) 

• A logical emptiness (no denotation) 

I now turn to the latter. 

5. The Contribution of Free Logic to the Question at Stake 

Free logic means logic free of existence1. Originally developed by K. Lambert (Lambert, 2003), 

free logic allows to think with fewer existential presuppositions than classical logic. It is a logic in 

which terms do not denote any object. In other words, it allows seeing terms that are or might be 

empty. A term is empty if it either has no referent or refers to an object outside the domain (Nolt, 

2021). Free Logic is free of existence assumptions with respect to its terms, general and singular. 

In free logic, all things and events, whether material, mental or even abstract concepts like time, 

are devoid of objective, independent existence. Plainly said, they do need to have a reference – to 

have meaning. Significantly, most meaningful events, experiences, concepts lack a refence in the 

empirical sense of the word. 

Therefore, nothingness can be grasped as a non-object, or a non-reference, which is quite odd 

vis-à-vis of the western mindset used to conceive entities as present or presence, and everything as a 

reference – even if not an object, necessarily. In German, for instance, there are the distinctions 

between Objekt, Ding, Sache, Gegenstand. None of them quite fit the issue at stake in this paper. English, 

French or Spanish are even less capable or being taken into account. 

More radically, I wish to argue that there is just emptiness or nothingness. Reality is made up of 

quantum bits, each arising from causeless click. This is exactly what Dirac himself meant. 

Based on the notion of nothigness, "phenomena" exist in a relative way, that is, they are empty 

of any kind of inherent and independent existence. Thinking about free of existence systems, 

 
1 I leave here aside the origins of free logic and its developments. I straightforwardly focus on the 

importance of free logic for understanding nothingness (Nolt, John, 2021). 
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phenomena or behavior allow for maximum degrees of freedom. The quantum realm, it appears, 

seems to be – to-date, the dimension with the maximum degrees of freedom possible. 

All things and events, whether material, mental or even abstract concepts like time, are devoid 

of objective, independent existence. To possess such independent, intrinsic existence would imply 

that things and events are somehow "complete" unto them and are therefore entirely self-contained. 

This would mean that nothing has the capacity to interact with and exert influence on other 

phenomena. Moreover, the notion of intrinsic, independent existence is incompatible with the 

concept of causation. (QM) can be said to consist in an acausal physics (Svozil 2018). 

Now, if we adopt the concept of relational as basic level, we accept the philosophy of the 

relations and we renounce at the possible existence of intrinsic properties. This is the crux of the 

argument. 

Nothingness can be grasped as a non-object, or a non-reference, which is quite odd vis-à-vis of 

the western mindset used to conceive entities as present or presence, and everything as a reference – 

even if not an object, necessarily. 

6. Conclusions 

It should always be clear that physics is not ontology. Nonetheless, physical theories and 

models can be interpreted ontologically, i.e. about what there is, or not. 

Ontology is not just a matter of philosophy. Moreover, it is question directly pertaining to both 

logics and mathematics. Classical logics encounters numerous hindrances (Wang, 1997). Mathematics 

is continuously developing and growing (Zalamea, 2021; 2012). 

There are two main ways to prove something in science, at large. The most common one is via 

experiments. This, I argue, is a physical o physicalist approach. However, it is also possible to 

demonstrate something thanks to logics i.e., logical reasoning. In any case, the purpose of logics or 

experiments consist in shedding brand new lights; in other words, understanding. 

Leibniz challenged both science and philosophy at some time at the beginning of modernity. 

QM provide the answer. There is nothing, and being is just a limit case of nothingness (Zolghadr, 

2023). Surprising as it is, the answer is highly counterintuitive. It either requires a specific spiritual 

evolution, say, Buddhism, or a strongly scientific education. 

This paper argues that free logic can be taken as a propaedeutics to nothingness. We can and 

indeed should know that knowing about the universe, the world or nature entails a 

presuppositionless attitude. Nothing goes without saying, nothing should be taken for granted. In 

science – very much as in life nothing is obvious or evident; reality is not what it seems (Rovelli, 2018). 

Another answer to the question is: Why is there something rather than nothing? Simply because 

something is one mode of what can and could be possible and does not exhaust in the actual. 

Most of the universe is empty. Solid bodies constitute a meaningful minority of the universe. In 

fact, no body truly knows what matter is. Yet, beyond this, we have come to know about a physics of 

the immaterial (Landauer, 1991; Maldonado, 2022). 
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