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Introduction


At the beginning of the twentieth century, modern science asserted that: “Only matter really exists.” Science, philosophy, and culture, primarily in the West, declared the victory of materialism1 over all other worldviews, a victory that seemed definitive and heralded the beginning of materialism’s global hegemony. The contemporary world was to be formatted according to the ‘software’ of materialism, coupled with Darwinism, capitalism, individualism, and consumerism, engendering the infernal cycle of overexploitation, overproduction, and overconsumption. The negative consequences of this global system are well known: exploitation, waste, inequality, injustice, conflict, violence, war, disaster, pollution, climate change, destruction of nature and ecosystems, and so on.


At the end of the twentieth century, contemporary science and philosophy — as this book shows in the case of physics — attested to the opposite of what was asserted at the beginning of the century: “Matter does not really exist.” They thus declared the scientific-philosophical death of materialism and substantialism, which refers to any worldview in which reality is conceived in terms of substances, as is the case with materialism, dualism, pantheism, and substantialist panpsychism. This book introduces the reasons for this radical change, focusing on contemporary physics.


Should science be discredited by this radical change? No. The problem lies not in the science itself, but in our conception of science. Some people think or believe that science provides certain and definitive truths, which is not the case. On the contrary, it provides uncertain and revisable knowledge about the world, but the most important thing is the development of science, which enables a continuous improvement in scientific knowledge about the world. Scientific knowledge is knowledge that can be revised and improved, and this is a crucial and highly commendable feature of science. Science has undergone exponential development in the contemporary period, from the early twentieth century to the present day, so that contemporary scientific knowledge of the world is very different from the knowledge of the modern era (seventeenth to nineteenth centuries). The scientific knowledge acquired during the twentieth century far exceeds that acquired during all previous centuries. This exponential development of science and philosophy has given rise to the great contemporary scientific and philosophical revolution (twentieth century to date), which is a revolution against the modern scientific and philosophical revolution (seventeenth to nineteenth centuries). The latter led to materialism. The contemporary revolution leads to the opposite: the rejection of materialism and substantialism, and the transition to non-substantialism. Let’s take a brief look at these two great philosophical and scientific revolutions and their impact on humankind and the world.


The first great philosophical and scientific revolution (seventeenth to nineteenth centuries)


The transition from the ancient and medieval age (before the seventeenth century) to the modern era (seventeenth to nineteenth centuries) is characterized, among other things, by the great modern scientific and philosophical revolution (seventeenth to nineteenth centuries), which affected everything from metaphysics to economics and geopolitics.2 It was the foundation of modernity and of the modern and contemporary era. This revolution produced a profound and radical critique of the ancient and medieval age and its worldviews, in particular a critique of dualism and religion. It also produced an essentially analytical and reductionist philosophical and scientific method, a modeling of the world in terms of closed systems, and the production of new worldviews such as Cartesian dualism, pantheism, panpsychism, materialism, idealism, and so on. It is, however, the reductionist, scientistic, naturalist, mechanistic, corpuscular, deterministic, Darwinist, and materialist worldview that has largely predominated over other modern worldviews. Materialism, combined with Darwinism, capitalism, individualism, and consumerism, has been the foundation of modern Western thought, culture, and civilization since the nineteenth century, and the basis of the infernal cycle of overproduction-overconsumption-overexploitation and waste. From the beginning of the twentieth century, this civilization3 became the dominant global civilization, shared by all societies and cultures worldwide, mixed here and there with a residual traditional religious culture. Needless to say, such a mixture is totally inappropriate, generating confusion, conflict, disorientation, and disarray.4


By asserting that only matter really exists, materialism asserts that the world is a world of matter and material objects only. Anything that is not material, that is not made of matter, is not real.5 Human beings are reduced to material objects, and their mind to the constitution and functioning of their brain, which is material. They are material objects and live in a material world without meaning or purpose. Morality, ethics, spiritual values, and human relationships no longer have any ontological support. Materialistic human beings are naturally driven to prioritize their material well-being: their material needs, their material desires, their material ambitions, their material goals, their interests, their fantasies… and the means to ensure, satisfy, and increase their material well-being. Among the values of materialism are money and the means to acquire it, gain, profit, individual or collective interest, and the slogan “Every man for himself”: Each person seeks to satisfy only his or her own desires, ambitions, goals, and interests.


The mutual reinforcement of materialism and Darwinism has led materialistic humans to define themselves as simple wild animals living in the “human jungle” with practically the same rules as the jungle of other animals. These rules correspond, according to materialism and Darwinism, to the struggle for resources and survival, survival of the fittest, and so on. Similarly, the mutual reinforcement of materialism-Darwinism and capitalism-individualism-consumerism has led to the development of the infernal cycle of overproduction-overconsumption-overexploitation and waste. The materialistic human beings who created this system have become slaves to this infernal machine that crushes humans and the bioecosphere. They have become slaves to the old-new gods: material well-being, money, gain, profit, interest, and so on. All this leads logically and naturally to the development of a mainly closed and egocentric consciousness and mind, on individual, collective, community, and social scales. Modern, contemporary humans have become generally insensitive to the misfortunes of others and to the injustice that others may suffer. They are generally unaware of the disastrous consequences of their materialism-Darwinism-capitalism-individualism-consumerism system on the individual, society, humanity, and the bioecosphere. Modern and contemporary people, dominated and controlled by their system, have built a world characterized not by love, compassion, forgiveness, justice, mutual aid, and wisdom, but by egocentricity, conflict, injustice, inequality, violence, abuse of power, war, and more. It’s hardly surprising, then, that such a system led humankind to a global and worldwide crisis at the beginning of the twentieth century.6 To be precise, the modern world, with its modernity, its great modern scientific and philosophical revolution, and its materialistic civilization, collapsed during the first half of the twentieth century following the great disaster: two world wars with hundreds of millions of dead and wounded, destruction, economic and financial crises, and so on. The early twentieth century also saw a global ontological crisis: a crisis in worldviews and the “ontological sources” that produce them, such as religion, philosophy, and science. This ontological crisis led to the conviction, shared by many philosophers and scientists, that metaphysics was at an end, since human beings had tried everything throughout history without achieving a satisfactory result. Various philosophical currents emerged from the ashes of the great disaster that the world experienced in the first half of the twentieth century, including logical positivism, analytic philosophy, (neo)pragmatism, phenomenology, existentialism, and structuralism. These currents wanted to turn the page on metaphysics after having turned the page on religion — no longer interested in the question of reality7 and metaphysical systems. What was important and urgent for them was to focus on the reconstruction and development of the post-war and post-collapse modern human and world: the development of a ‘modernity 2.0’ for the second half of the twentieth century. This new version of modernity, however, is built on the same system and foundations as the first version (‘modernity 1.0’): the analytical-reductionist approach, materialism, Darwinism, capitalism, individualism, and consumerism.


The second great philosophical and scientific revolution (from the twentieth century to present day)


Fortunately, alongside the global crisis and the rejection of metaphysics and its ongoing quest for reality, the twentieth century also saw a renaissance of metaphysics with the development of non-substantialist metaphysics and the great contemporary scientific-philosophical-metaphysical revolution (from the twentieth century to the present day). This revolution has revolutionized all fields of knowledge, from physics and cosmology to sociology. This great contemporary revolution is characterized, among other things, by the development of two major systemic paradigms: the paradigm of open, non-linear, chaotic, and complex dynamic systems, and the paradigm of dynamic information-processing systems. The application of these two paradigms to different fields of science has revolutionized contemporary science and philosophy. This book is dedicated to the revolution in physics following the development of relativistic and quantum physics, and to the application of the paradigm of dynamic information-processing systems in contemporary physics.


The great contemporary scientific and philosophical revolution is a revolution against the great modern revolution. In particular, it has motivated the rejection of materialism and substantialism and the transition to non-substantialism.


The radical change in the metaphysical consequences of science, from “Only matter really exists” to “Matter really doesn’t exist”, thus refers to the great contemporary scientific and philosophical revolution, and reflects not a contradiction or weakness in science, but the immense progress made by science and philosophy during the twentieth century and the beginning of the twenty-first century. It also reflects the attitude of science in its study of the world. For humans, the world appears to be made up of substances, and in particular matter. Modern science of the seventeenth to nineteenth centuries studied the world essentially in terms of its appearance. By identifying the appearance and reality of the world, modern science and philosophy naturally came to the conclusion that the world is made of matter. Contemporary science, with its exponential progress, mathematics, theories, experiments, and epistemological, technological, and experimental instruments, has been able to explore the world beyond its appearance. It has not limited itself to appearances and the surface but has studied and explored the world in depth. It has learned to distinguish between the appearance and the reality of the world. As this book illustrates, the deep scientific and philosophical study of the world leads to the rejection of materialism and substantialism — to the assertion that matter, or any other substance, is not the ultimate reality of the world. The world is not made of substance, but of energy in the sense of activity.


Content of the Book


This book introduces contemporary physics, its various interpretations, and its fundamental metaphysical consequences, in particular the rejection of materialism and substantialism and the transition to non-substantialism. The first chapter shows that this rejection and transition are initiated by the study of the relationship between perception and reality. Chapters 2 to 8 show that this rejection and transition are considerably reinforced by contemporary physics and its metaphysics. This asserts that the primary reality of the Universe is not matter or any other substance, but energy as activity, or more precisely, action-information or agent.


Chapter 2 introduces contemporary physics: relativistic physics, quantum physics (quantum mechanics, quantum field theory, and the quantum vacuum), quantum gravity, and quantum information and computing. Chapter 3 introduces various interpretations of contemporary physics: Copenhagen interpretation, pilot-wave interpretation, spontaneous collapse of the wave function interpretation, plurality-of-worlds interpretation, quantum Bayesianism (QBism) interpretation, structural-relational interpretation, possibility-potentiality-based interpretation, and event- and process-based interpretation. Chapters 4 to 6 complement Chapter 3 by presenting the information-processing interpretation of physics. Chapter 7 presents a synthesis of the metaphysical consequences of contemporary physics; the rejection of materialism and substantialism and the transition to non-substantialism; the transition from the material object to energy as activity, to action-information, and to actor-agent. Chapter 8 completes the previous chapter. It introduces the non-substantialist relational agential interpretation of physics and the world in general. This interpretation integrates most of the interpretations introduced in the previous chapters. The book ends with a conclusion.


This book is dedicated to the metaphysical consequences of the union of the quantum revolution and the information-processing revolution. Indeed, a number of research projects in contemporary physics show that the world (Universe) and everything it contains corresponds to information-processing systems. The computer scientist thus becomes the double of the physicist,8 just as he (or she) is the double of the biologist, since a number of biological studies show that life and biological organisms correspond to information-processing systems, and just as he is the double of the psychologist and neuroscientist, since a number of studies show that the brain-mind corresponds to an information-processing system.


The metaphysical thesis defended in this book is that the world is not made of matter or any other substance, but of activity. Physical objects are made of activity; they are activities. More specifically, they correspond to (complex and intelligent) information-processing systems, or to complex agents. Complexity science, computer science, and artificial intelligence are thus leading to a new turn in philosophy and metaphysics.


The transition from substance to activity may seem a point of technical detail that would have no significant consequences. The present book shows the opposite: This point of detail changes everything and leads to enormous and revolutionary consequences.


The present book is not a popularization book. It is not, however, aimed solely at philosophers, scientists, and intellectuals. It is also intended for the general public, because the rejection of materialism and substantialism, and the question of reality in general, concern everyone; not only specialists and those who seek reality, but also those who believe they know reality, or who do not seek reality.9


Endnotes


1 Materialism holds that the world is made up of a single substance: matter.


2 See section A: The modern era and its great scientific-philosophical revolution in the references.


3 This term also includes thought and culture.


4 This is the case, for example, for the mixture of Muslim and materialistic thought and culture found in virtually all Muslim societies.


5 God, for example. Materialism thus naturally leads to atheism.


6 See section X: Critique of capitalism in the references.


7 What is the reality of everything? The reality of matter, energy, natural laws, life, evolution, the human being, the mind, consciousness, the Universe... perception, reason, language, religion, philosophy, science, history, etc.


8 J. Gleick pointed out, “Increasingly, physicists and information theorists are becoming one and the same” (G/Gleick J., 2011, p. 11). (This notation means that the reference can be found in section G in the references.)


9 It is a difficult task to write a book for both specialists and the general public. The author hopes to have successfully met this challenge, and asks for the indulgence of specialists who may find the work too didactic, and the patience and effort of the general public who may find it technical and detailed in some places.









Chapter 1


The Perception/Reality Relationship and the Transition from Substantialism to Non-Substantialism


Introduction


This chapter considers the relationship between perception and the reality of the physical world. Philosophy includes a branch dedicated to the study of this relationship: the philosophy of perception.1 There is also a psychology of perception, and a biology and neuroscience of perception.


This chapter highlights the relational and relative characteristics of perception, which humans tend to forget or ignore. It also highlights the diversity of scales of perception, scales of magnitude, and the diversity of perceptions and perceptual descriptions. Just as there are different descriptions or conceptions of reality (worldviews) that are relative to humans, there are also different perceptual descriptions of the physical world that are relative to the observer, his perceptual process, and his perceptual scale.


Human apprehension of the world depends on perception, consciousness, worldview, and ontological sources. Any perception, perceptual description, and worldview are relative to the observer — to the subject who perceives, observes, and interprets the world. As contemporary physics, science, and philosophy already emphasize, it is crucial to integrate the observer into any discourse or thought about reality, including the reality of the perception/reality relationship. Ignoring the relational and relative character of perception leads humans to assimilate and identify the reality of the world with its material appearance. The latter is not the reality of the world, but the result of human perception of the world. The appearance of the world is a mental construction of the hypercomplex system that is the human brain-body. Contemporary science recommends distinguishing between the reality of the world and the appearance of the world. Unfortunately, this recommendation is not taken into account by the majority of humans, who base their worldview on their perception and the resulting substantialist perceptual description. Humans, for example, use substantialist categories such as substance, matter, object, solidity, size, weight, volume, color, texture, and so on, to describe what they perceive with the naked eye, and mistakenly think that these categories describe the reality of the world, whereas they only describe the appearance of the world to humans — the world as it appears to humans according to their perception. The substantialist, generally materialistic character of perceptual description thus leads humans to develop substantialist worldviews, such as materialism and dualism. This is a great ontological and metaphysical illusion.


For the overwhelming majority of people, perception is considered to be the ontological source, the most elementary, certain, and truthful source of reality and truth. Humans can doubt anything, but not their perception of the world and the resulting perceptual description. Yet this chapter shows that this certainty is ultimately based on a simplistic and illusory conception of the relationship between perception and reality. It is therefore important to study and examine in detail the role of perception as a basic ontological source. Its study shows the need to differentiate between the appearance of the world and the reality of the world. It also leads to a profound and radical critique of materialism and all other substantialist worldviews. In this way, the study of the relationship between perception and reality helps to demonstrate the problematic, erroneous, and fallacious nature of materialism and substantialism. Materialism is the essential pillar of today’s world civilization and world system, based on materialism-Darwinism-capitalism-individualism-consumerism. Materialism controls, determines, and orchestrates the course of humanity and the world. If materialism collapses, the entire current world system collapses — or at least it was supposed to. It’s clear, then, that the metaphysical discussion of the relationship between perception and reality is of theoretical and practical interest; it has an impact on our quest for reality, as well as on our daily lives.


This chapter is organized as follows: Section 1.1 shows that perception depends on the distance between the observer and the observed. Section 1.2 introduces the relational and relative characters of perception. Section 1.3 introduces the scale of perception, the scale of magnitude, perceptual description, and change of scale. Section 1.4 introduces the diversity of perceptual scales, scales of magnitude, perceptual processes, and perceptual descriptions of the world. Section 1.5 introduces the metaphysical consequences of studying the relationship between perception and reality, in particular the transition from substantialism to non-substantialism. Section 1.6 draws attention to the problematic relationship between perception, appearance, existence, and reality. The chapter ends with a conclusion.


1.1 Perception Depends on Distance between Observer and Observed


The following examples illustrate that perception depends on the distance between the observer and the observed:






	From a distance, a person perceives a large moving black spot, and considers it to be one (1) material object: an expanse of indivisible substance (matter), but on approaching this spot, he realizes that it was only an appearance, and that it is in reality a hundred people taking part in a peaceful march.


	With the naked eye, a person perceives and touches a small, barely visible particle of matter — a small particle of meat or apple, for example. He considers it to be one (1) elementary material object. He then puts it under a microscope. His perception of the small particle of matter changes completely. At the microscopic scale, it is no longer a small expanse of substance-matter that he perceives, but thousands of cells. This situation is identical to the first; from a distance, the person perceives a black spot, but as they get closer, they perceive a group of people. In the same way, in this example, you perceive a tiny part of an apple, but as you get closer, using the microscope, you realize that this tiny material object was only an appearance, and that it’s actually thousands of cells. It’s as if the small material object has disappeared, replaced by thousands or millions of cells.





Consider another example, the atom. At first, physicists thought of the atom as an elementary particle of matter; an indivisible expanse of substance (matter) occupying a volume. This expanse of matter was represented by a small ball. Later, they learned that the atom is actually a complex, dynamic system of interacting entities (protons, neutrons, electrons, and photons). They thus discovered that the atom is not an elementary particle of matter; it is not an indivisible expanse of substance (matter), but a complex, dynamic system. The same situation was repeated with protons and neutrons.


The atom (or the proton) as an indivisible expanse of substance (matter) is the analog of the spot in our first example. Like the spot, when physicists studied the atom (or the proton) more closely, they realized that it is not an indivisible expanse of matter, but a complex, dynamic system.


Let’s now consider the opposite case: the case where the person perceives with the naked eye a set of entities, and his consciousness, reason, and intelligence lead him to conclude that this set actually constitutes a physical entity which is not one (1) material object made up of substance (matter), but a compound and complex dynamic system:




	Consider, for example, the case of a two-year-old child seeing a soccer match for the first time. If you ask him what he perceives, he’ll answer like this: “I see people running around.”


	On the other hand, if you ask a young man used to soccer matches the same question, he’ll reply: “I see team X leading a superb attack against team Y.”





The young man perceives the people running around the pitch as two teams — two bodies or entities with clearly identified identities, characteristics, and specific behavior. The young man perceives two entities, whereas the child perceives only individuals running in all directions. These entities are not material objects made up of substance (in this case matter), but complex and nested dynamic systems. This is also true of a society made up of millions of individuals, of the human being made up of several trillion cells, of the cell made up of billions of molecules, and so on. Society, the human being, the cell, the molecule, the atom, and the quantum are not material objects made up of substances (matter), but complex and nested dynamic systems, until we come to elementary subquantum particles such as the photon, the quark, the gluon, and the electron, which are not elementary particles of matter, as this book shows.


Humans perceive a material object, but when they approach it — physically or through a microscope, for example — they perceive that this material object actually corresponds to a dynamic group or system of entities. Different perceptions on different scales thus produce different perceptual descriptions of the same physical entity. They allow us to recognize that the reality of the perceived material object is not a substance, matter, but a dynamic system of entities. We can then ask ourselves the following ontological questions: What is the reality of this physical entity we call an apple (for example)? Is it this substance — this material object, solid, smooth, hard, spherical, occupying a volume, reddish or yellowish — that a person perceives with his eyes and touches with his fingers? Or is it those millions of cells perceptible on a microscopic scale? Let’s leave these questions unanswered for now.


It’s worth pointing out that as early as the development of Greek philosophy, there was a philosophical current that drew attention to the composite nature of physical entities and the relativity of perception to the observer. If the apple is a composite entity, then its perception as a material object made up of an indivisible substance does not reflect the reality of the apple, but the result of the human observer’s perception of the apple. For example, Sextus Empiricus reports that Democritus believed that what humans perceive does not directly and adequately reflect reality, but corresponds to the interpretation of sensations that humans perceive following their body’s contact with atoms and the void, which for Democritus constitute the only reality. For him, only atoms and emptiness are real, all the rest is mere appearance and convention — human construction:




no sensation appears in accordance with truth, but only in accordance with opinion. What is true of substances consists of the reality of atoms and emptiness: convention that sweet, convention that bitter, convention that hot, convention that cold, convention that color; and in reality, atoms and emptiness.


(M/Salem J., 1996, p. 150)





The point here is not to defend Democritus’s atomistic, reductionist materialism or any other form of materialism, but to emphasize that any reflection that takes seriously the composite character of physical entities cannot help but question the simplistic conception of perception as a direct and certain source of truth concerning the reality of the physical world.


1.2 Relational and Relative Characteristics of Perception


Perception is by definition relational: Agent X perceives entity Y. Perception links the perceiving agent X to the perceived entity Y. The result is an appearance of Y to X and a perceptual description of Y by X. Perception is thus intrinsically relational, like consciousness (an agent A becomes aware of an entity Y); both establish the perceptual, mental, and ontological relationship between humans and entities and the world. The relational nature of perception highlights its relative character: The perception and appearance of an entity Y are relative to the agent X who perceives Y. Two different observers, with different scales of perception, produce two different perceptual descriptions of the same physical entity. As in the case of consciousness, it is the simplistic and erroneous conception of the reality of the perception/reality relationship that makes us forget, ignore, or neglect the relational and relative characters of perception. Humans believe they are passive in their perception of physical entities, just as they believe they are passive in their awareness of entities. They conclude that the appearance of a physical entity, described by the perceptual description that results from its perception, corresponds exactly and faithfully to the entity’s reality. They think, for example, that an apple really exists as they perceive it and as it appears to them: a substance — a material object, solid, smooth, hard, spherical, occupying a volume, reddish or yellowish. They believe that this is the reality of an apple, independently of the existence of human beings and their perception of an apple. It is then legitimate, on the basis of this simplistic and erroneous conception of the reality of the perception/reality relationship, to ignore the relational and relative characters of perception. But this chapter shows the active and determining role of the observer in his or her perception of the world, and consequently demonstrates the erroneous and fallacious character of the simplistic conception of the perception/reality relationship. The importance of the relational and relative character of perception is thus rediscovered.


1.3 Scale of Perception, Scale of Magnitude, and Change of Scale


The preceding sections have introduced an initial analysis of the relationship between perception and reality. It follows that the concepts of substance, matter, and material object do not refer to a primary reality, as we tend to think. It is now important to deepen this analysis by introducing the concepts of the observer’s scale of perception, the observed entity’s scale of magnitude, and change of scale. These concepts make it possible to understand the complexity of perception and of the relationship between perception and reality and between the observer and observed. They serve also to recognize the active and determining role of the observer in his perception of the world and the importance of the relational and relative characters of perception, and also to recognize the need to distinguish between appearance and reality.


Every observer perceives the physical world according to a particular scale of perception. In general, humans perceive the world on a macroscopic scale. We perceive macroscopic entities directly with the naked eye, because their scale of magnitude is comparable to our scale of perception. But we don’t directly perceive cells, molecules, atoms, and quanta such as the electron and proton, because their scale of magnitude is much smaller than the human macroscopic scale of perception. To perceive cells, for example, humans are called upon to make a change of scale. With the help of the microscope, humans can change their scale of perception and make it compatible with the scale of the perceived entity. The very important point to stress at this point is this: If, for example, humans perceive the physical world according to the scale of cells, they will not perceive macroscopic objects as they perceive them with the naked eye. For example, with his macroscopic scale of perception, a human perceives an apple as one (1) material object. On the other hand, if that same human were to perceive that same apple on a microscopic scale, he would perceive only cells — millions of cells — but not the apple as one (1) material object as he perceived it with the naked eye. It’s as if the material substance or expanse of matter constituting the material object apple has disappeared, replaced by a dynamic system of millions of cells. Readers are invited to suspend their reading and carry out this experience, either physically or in their minds.


The great illusion is to identify and assimilate the reality of the apple with the perception of the apple according to a particular scale of perception by a particular observer, in this case the perception of the human according to his macroscopic scale of perception. The human, then, tends to project his perception (perceptual description) of the apple onto the reality of the apple. The result is the identification of the appearance with the reality of the apple. The human wrongly considers his perceptual description to be the reality of the apple.


This example illustrates the case of a person who realizes two totally different perceptions of the same apple entity — one perception on a macroscopic scale and another on a microscopic-cellular scale. The result is two totally different perceptual descriptions of the same entity. How can we explain this paradoxical situation? It’s the interpretation of the sensations that reach the human from the very dense group of cells, and the difference in scale between the microscopic order of magnitude of the cells and the human’s macroscopic scale of perception, that make him perceive the millions of cells as a material substance; as an expanse of indivisible matter; as one (1) material object. But what actually exists is the dynamic system of millions of cells, not a material substance or an expanse of matter or one (1) material object. On a macroscopic scale, these millions of cells appear to the human being as a substance — as an indivisible expanse of matter constituting a material object. But this is only an appearance, not the reality of the apple. Of course, this analysis applies to any physical entity, not just this particular apple.


1.4 Variety of Scales of Perception, of Scales of Magnitude, of Perceptions, and of Perceptual Descriptions


The diversity of perceptions, of scales of perception, of scales of magnitude, and of perceptual descriptions of the physical world clearly illustrates the relational and relative character of perception. Let’s continue the previous discussion to further illustrate and clarify this point. From his perception at the microscopic-cellular scale, the human concludes that the reality of the apple should not be described in terms of a material object consisting of an indivisible, solid, spherical, smooth, and reddish expanse of matter, but more precisely in terms of a system of millions of cells. If the person once again changes his scale of perception — if he perceives physical entities according to the molecular scale — he will not perceive a cell as he did on the cellular scale, but he will perceive, instead of the cell, billions of molecules involved in complex processes. Once again, if the person considers only the molecular scale of perception, he or she will conclude that the reality of the apple does not correspond to the millions of cells, but to this complex system of millions of billions of molecules. Remember, we’re talking about the perception of the same entity: the same apple. Perception of the same apple, on different scales of perception, produces different appearances and different perceptual descriptions of the same apple. Again, this discussion applies to any physical entity.


For an observer with a microscopic-cellular perception scale, macroscopic objects don’t exist, at least not as material objects as they are perceived by a human observer with his or her macroscopic perception scale. What really exists for the observer with a microscopic-cellular perception scale are cells and other microscopic entities and dynamic configurations, compositions, or systems of millions or billions of cells. Similarly, for an observer with a microscopic-molecular perception scale, macroscopic and microscopic objects such as cells do not exist, at least not as material objects. Finally, an observer with a quantum microscopic scale of perception would assert that the world consists solely of quantum particles. For him, there are no material objects like atoms, molecules, cells, macroscopic material objects like the famous apple, organisms and megascopic material objects like planets, stars, galaxies, and so on. For him, the world consists solely of subquantum particles. There is neither matter nor material objects.


There’s no reason to regard our macroscopic perception and scale of perception as an absolute and universal referential of perception, and to privilege it over other perceptions and scales of perception. It is precisely the adoption of our perception and scale of perception as an absolute and universal frame of reference that leads humans to assert that the world is made up of microscopic, macroscopic, and megascopic material objects. When we consider the diversity of perceptions, scales of perception, and perceptual descriptions, we see that there is no absolute, universal perceptual frame of reference. Also, the change in perceptual scale demonstrates the relativity of perception, of perceptual scale, and of perceptual description, and shows that a ‘material object’ is actually an interlocking and nesting of dynamic systems. This nesting appears to an observer as a material object because of his constitution, his perceptual process, and his perceptual scale. It is therefore crucial to distinguish between the appearance and the reality of a physical entity. Materialists may retort that while the world is not really made up of microscopic, macroscopic, and megascopic material objects, it is nonetheless made up of subquantum particles, which are elementary particles of matter. But as the next chapters will underline, quantum physics shows that it is totally illusory and misleading to consider subquantum particles as elementary particles of matter.2


These examples and this discussion are intended to show that it is an illusion to assert that the world is made up of microscopic, macroscopic, and megascopic material objects. The world is not made up of matter and material objects. It’s made up of complex, interlocking, and nesting dynamic systems. It may seem absurd and nonsensical to assert the illusory nature of matter, which is regarded by the overwhelming majority of people, at all times and in all places, as the most certain evidence. Yet the illusory nature of matter as a primary reality has been clearly established by contemporary science. It is now a reality that changes everything; it should change our worldview and our life.


These examples clearly show that perception is relative to the agent who perceives according to a particular scale of perception and other particular conditions. It is now clear that perception is relational and relative, in contrast to the absolute, universal, and truthful characters attributed to perception according to the simplistic conception introduced earlier. Similarly, it is now clear that it is important not to identify the reality of a physical entity, such as an apple, with a particular appearance and perceptual description of that entity. It’s important to distinguish the reality per se of a physical entity from the appearances and perceptual descriptions that result from different perceptions of that same physical entity, according to different observers and different scales of perception. If this is the case, what then would be the reality per se of a physical entity, as in the case of the famous apple, for example? The answer, as introduced in the next section, is far from immediate, simple, or obvious.


1.5 From Substantialism to Non-Substantialism


When we perceive a physical entity on different scales of perception, we are astonished, but also certain, that what we considered to be matter and material objects is in fact a mirage and an illusion. Indeed, we see that appearances in terms of matter and material objects disappear, and in their place we see the omnipresence of dynamic nesting and interlocking systems. We thus recognize the illusory nature of materialism and substantialism in general, and the need to adopt a non-substantialist and systemic perspective.


The assertion that matter and material objects do not constitute a primary reality in no way implies that there are no physical entities and that the physical world is a pure construct of the mind or pure illusion, as Vedic philosophy asserts with its Maya thesis.3 Yes, there is an illusory aspect to the very existence of matter and material objects, but this does not lead us to deny the real existence of physical entities. The crucial point is to distinguish between the reality and the appearance of a physical entity. Material object concerns the appearance of the physical entity, not its reality.


Let’s return to the inevitable question: If the reality of the apple is not material, then what is it? Of course, this question applies to all physical entities and to the world as a whole. In the context of contemporary science and philosophy, an initial philosophic-scientific answer was formulated at the beginning of the twentieth century by the logician and philosopher A. N. Whitehead, founder of the non-substantialist process philosophy.4 The extraordinary development of contemporary science and philosophy during the twentieth century and up to the present day, and the advent of the great contemporary scientific-philosophical revolution, have enabled us to come up with various answers in the form of non-substantialist worldviews. These worldviews are generally based on categories such as energy, activity, dynamics, interlocking and nesting systems, event, action, interaction, process, possibility-potentiality, actualizable capacity, information, organization, actor or agent, interdependence, relationship, network, becoming, development, evolution, complexity, emergence, intelligence, creativity, life, impermanence, and so on.


The remainder of this section introduces the answer to the above question from a systemic perspective, and the next chapters provide further details on this fundamental issue.


1.5.1 Systemic description of entities and the world leads to non-substantialism


Perception is relative not only to distance and space and to the difference in scale between the observer and the observed, but also to time; to the difference between observing an entity in an instant and observing it according to its own temporality and becoming. When we take into account the temporality of entities, we see and discover the dynamics and the becoming of every entity. We see and discover that every physical entity is in fact a dynamic system in the process of becoming, implementing one or more complex processes with a specific becoming and life cycle. It is this dynamic, processual, and temporal description that best reflects the unity, identity, and reality of the entity, rather than the perceptual description in terms of substance, matter, and material object. Contemporary science shows that every physical entity, from quantum particles to galaxies and the Universe as a whole, has its own temporality, dynamics, becoming, life cycle, processes, and so on. Since the beginning of the twentieth century, philosophy5 and science have recognized the importance of the transition from Being, with a substantialist connotation, to Becoming, with a non-substantialist dynamic connotation. Humans are thus faced with two types of description: the substantialist perceptual description associated with perception according to the instant, and the temporal, dynamic, complex, processual, and informational description associated with perception according to the duration and temporality of the perceived entity. It is this second temporal and dynamic description that brings us closer to the reality of the world than the usual perceptual description.


The ontological relevance of the temporal and dynamic description is considerably strengthened when we consider the scientific and philosophical description of entities and the world, which focuses on the composition and dynamics of entities. Indeed, for millennia, humans have known that physical entities are composed and decomposable. With the extraordinary progress of science, humans now possess a much more precise, detailed, and complete knowledge of the constitution of entities and the physical world. For example, a living being is made up of organs which are made up of cells, a cell is made up of organelles which are made up of molecules, a molecule is made up of atoms which are made up of quantum particles, and a quantum particle or system is eventually made up of subquantum particles.6 Finally, subquantum particles are far from being material objects, or elementary particles of matter; they correspond to energies or activities.7 The world is not made up of a composition and nesting of material objects, but of a composition and nesting of dynamic systems or activities.


There are two major scientific and philosophical approaches to the scientific and philosophical description of entities and the world: the reductionist approach and the systemic approach. The former leads to a reductionist scientific-philosophical constitutive description, and the latter to a systemic scientific-philosophical constitutive description. The great contemporary scientific and philosophical revolution shows that entities and the world as a whole are not a set of static, independent constituents, devoid of organization and dynamics. Rather, they correspond to dynamic, organized, connected, interdependent, complex, open, nested, processual, and informational systems. Thus, an entity cannot be reduced to its constituents alone, as is the case with reductionist materialism. It is therefore important to adopt the systemic approach that produces a systemic scientific-philosophical constitutive description of entities and the world. The systemic approach is better than the reductionist approach, at least for a metaphysics that seeks the reality of the world. Indeed, the reductionist description, which reduces the reality of the world to a set of elementary particles of matter, distances us from reality. On the other hand, the systemic description in terms of dynamic, organized, connected, interdependent, complex, open, nested, processual, and informational systems brings us closer to the reality of the world.


We can now answer the question: Why are there different perceptual descriptions of the same physical entity; different perceptual descriptions of the same apple? Because, on the one hand, there are different categories of observer, with different perceptual processes and different scales of perception. On the other hand, the physical world is not made up of matter or substance, or only of elementary particles of matter that would be perceived in the same way by all observers, but of composite, nested, and complex dynamic systems, each nested level constituting a scale of magnitude and a potential scale of perception for a potential observer. Perception therefore depends not only on the observer and his or her scale of perception, but also on what is being observed, according to its actual constitution and scale of magnitude.


Human beings are thus faced with two contradictory certainties: certainty in the material, substantialist perceptual description, and certainty in the non-substantialist, systemic constitutive description. The first description can be used to describe the appearance of the world, but to describe the reality of the world, it is important to adopt the second description.


It’s extremely difficult for human beings to admit this shocking reality, so accustomed are they to perceiving any physical entity as a substance or material object — as an expanse of matter, and not as a dynamic, composite, nested, complex, processual, and informational system. The natural tendency, then, is to identify physical entity with material object — to identify the reality of the world with the appearance of the world. For the overwhelming majority of people, the real existence of matter is the most elementary, certain, and obvious certainty. For this majority, denying the real existence of matter is tantamount to denying the existence of physical entities and therefore the existence of the world. To assert that matter does not have a real existence independent of humans would then, for this majority, constitute an absurdity. The problem lies in the false identity: physical entity = material object. Physical entities really do exist, as dynamic, composite, nested, complex, processual, and informational systems, and not as substance — as expanses of matter or material objects. A physical entity appears to humans as a material object, but its reality is quite different; it is dynamic, systemic, and complex.


1.6 Perception, Appearance, Existence, and Reality


From perception, then, humans obtain an appearance, not the reality of physical entities and the physical world. Using the term ‘appearance’ to describe the result of perception may seem absurd, nonsensical, and totally inappropriate to the overwhelming majority of people who conceive of perception as a truthful and certain ontological source. Indeed, the term ‘appearance’ refers to and evokes relativity and illusion, as in conjuring tricks where humans take deceptive and illusory appearances for reality. Although the two situations — perception of the real world and perception of a conjuring trick — are different, the fact remains that the term ‘appearance’ applies adequately to both situations. Indeed, there is a relativity and an illusion about the perception of the physical world, as humans take their perception of what it is not: X appears to the observer Y as Z when X corresponds in reality to W, as in: The apple appears to the human as one (1) solid material object when it corresponds in reality to a dynamic, composite, nested, complex, processual, and informational system.


This clarification makes it possible to make an important point about the concept of existence/exist and its relationship with perception, appearance, and reality. Human beings generally identify reality with what really exists, which they identify with what they perceive. In other words, we believe that what really exists is primarily what we perceive. But what we perceive is only an appearance of what really exists. The human tendency is to assimilate and identify real existence, and therefore reality, with appearance, rather than with the reality of what appears and what really exists. In this way, we realize that the category of existence is by no means self-evident and elementary, as is generally thought. Real existence must not be identified with appearance, but with the reality of what appears. It must not be identified and associated with a substantialist perceptual description, but with the constitutive, systemic, dynamic, temporal, informational, and processual description of entities and the world, and so with a non-substantialist ontology.


This is not to say that human perception is inefficient, unreliable, or a source of illusion. It is only important to be aware of the actual reality of perception and the nature of the relationship it establishes between humans and the world. At the level of everyday life, the usual perception of the naked eye is very effective; it is perfect. On the ontological level, perception is not a reliable and certain ontological source. Perception facilitates human life by presenting the appearance of an entity, an appearance that enables practical, efficient, and easy thinking and behavior. It is indeed more practical, efficient, and easy for a human to perceive an apple as this “marvelous material object” than to remain perplexed by the complexity of the apple’s reality. Of course, when we set aside the practical aspect and embark on the quest for reality, it’s important to know more about the reality of perception and the relationship it establishes between humans and entities and the world. It’s important to know or remember, then, that perception presents an appearance of the entity, not the reality of the entity. So it’s not perception itself that is the source of illusion and problems, but our simplistic conception of perception as a reliable, direct, immediate, and certain ontological source that is erroneous and illusory.


Conclusion


Humans are generally convinced and certain that their senses and perception present the world as it really is. We thus tend to identify the reality of the world with the appearance of the world that results from our perception of the world. This appearance corresponds to the substantialist perceptual description of the physical world. This description is then taken as the basis for a worldview that can only be substantialist: materialism, dualism, panpsychism, or pantheism.


This chapter has shown the illusory nature of human certainty in perception as a certain ontological source. This certainty is reinforced by the endlessly repeated habit of continuously perceiving the world.


Perception is relational and relative, depending on the observer and his or her scale of perception. The same is true of the perceptual description and the resulting appearance of the world. Different observers, with different perceptual processes and different scales of perception, produce different perceptual descriptions and different appearances of the world. If we want to know more about the reality of the world, we need to turn to another ontological source, in particular science and philosophy.


The distinction between the appearance of the world and the reality of the world is therefore crucial. The study of the relationship between perception and reality leads to the conclusion that the physical world is not made up of matter. This conclusion is considerably reinforced by the metaphysics of contemporary physics and the great contemporary philosophical and scientific revolution. The following chapters are devoted to this theme.


Endnotes


1 See section M: Philosophy and psychology of perception in the references.


2 The majority of physicists continue to use the category matter as if it was a primary reality, even though contemporary physics has demonstrated that matter is by no means a primary reality.


3 It’s important to qualify this point, as there are different variants of this thesis, one of which ties in with the essence of what is presented in this chapter.


4 See section N: A. N. Whitehead’s non-substantialist philosophy in the references.


5 With philosophers such as H. Bergson, A. Whitehead, and M. Heidegger.


6 For example, a proton is made up of quarks and gluons.


7 This point is dealt with in detail in the following chapters.









Chapter 2


Contemporary Physics


Introduction


Contemporary physics mainly comprises relativistic physics, which concerns the infinitely large, and quantum physics, which concerns the infinitely small.1 It introduces us to “the strange laws of relativity and the quantum world” (P/Fabre C., C. Antoine, and N. Treps, 2015, p. vi). It constituted a revolution in relation to the modern physics of the seventeenth to nineteenth centuries (Ibid., p. xv). This revolution led to a metaphysical revolution — a revolution in the worldview, as this book shows.


This chapter presents an overview of the development of contemporary physics. Sections 2.1 to 2.4 introduce relativistic physics, quantum physics (quantum mechanics, quantum field theory, and quantum vacuum), quantum gravity, and quantum information-computing respectively.


2.1 Relativistic Physics


Relativistic physics has begun the transition from the absolute to the relative. Space, time, motion, and even mass became relative, with the contraction of distance, the dilation of time, the increase of mass with speed, the limit of speed (speed of light), the equivalence between a body’s energy and its inert mass described by the famous equation E = mc2, the conversion of mass into energy and vice versa, and finally the equivalence between gravity and acceleration.


The great architect of relativistic physics is A. Einstein. He began with the special relativity of unaccelerated uniform motion, where he “proposed to conserve the laws of electrodynamics and modify Galileo’s transformations, that is, our conceptions of space and time” (Ibid., p. 31). Einstein used the Lorentz transformations to demonstrate the inseparability of space and time. The mathematical concept of spacetime as a four-dimensional continuum, developed by H. Minkowski, was taken up by Einstein in his theory of relativity. A point in this spacetime does not represent an elementary particle of matter, but an event occurring at a specific point in time. A composition or configuration of points would not represent a material body, but a process made up of a network of events and processes. While substantialism, and in particular materialism, fitted in well with modern physics (from the seventeenth to nineteenth centuries) and its classical conception of space as separate from time, it does not fit in with spacetime, which instead favors a worldview based on events and processes, intrinsically dynamic and non-substantialist, as illustrated by Whitehead’s philosophy of process (N/Rescher N., 1996). Later chapters provide more details on the metaphysical consequences of relativistic and quantum physics.


Einstein also developed a relativistic theory of gravitation. Indeed, his theory of general relativity views gravitation as acceleration in spacetime with variable curvature. The mass-energy of a physical body imposes a certain curvature of spacetime, a curvature that influences the motion of bodies. The gravitational field does not correspond to a force field in spacetime, but to the curvature of spacetime. The latter is identified with the gravitational field (P/Rovelli C., 2014, p. 9; 2018, p. 43; D. Lehmkuhl, 2008, pp. 83–110). Gravity is produced by the curvature of spacetime, which in turn is produced by mass-energy. Spacetime has thus become a dynamic entity that interacts with matter-energy (W/Marsh G. E., 2022, p. 70). J. Wheeler illustrates this interaction as follows: “Spacetime tells matter how to move; matter tells spacetime how to bend” (W/Wheeler J. A., 1998, p. 234). The two are intertwined. K. Crowther clarifies this relationship between matter-energy and spacetime as follows:




By identifying gravity with spacetime geometry, general relativity transported space and time from the realm of the absolute and unchanging into the realm of motion, affectedness and interaction … spacetime may be understood as a dynamical entity that influences matter and which itself is influenced by matter.


(T/Crowther K., 2016, p. 2)





2.2 Quantum Physics


According to J. Bobroff, quantum physics is difficult to grasp, because it challenges our most elementary intuitions:




Did you think that, at a given moment, every object is in a well-defined location? Did you imagine that every object had an existence independent of our own perception? Did you believe that every effect has its corresponding cause? Were you convinced that two objects several kilometers apart couldn’t influence each other instantaneously? Quantum physics proves the opposite every time!


(Q/Bobroff J., 2020, p. 9)





Quantum physics has undergone several revolutions: quantum theory (mechanics), quantum field theory and the quantum vacuum, the theory of quantum gravity, and the theory of quantum information and quantum computing. A distinction is also made between the first quantum revolution associated with quantum theory and quantum field theory, and the second quantum revolution associated with information and quantum computing.


This chapter briefly introduces these different revolutions.


2.2.1 Quantum mechanics


Key elements of quantum mechanics include the quantization of physical quantities, wave-corpuscle duality, the quantum state, the superposition of possible quantum states, the uncertainty or indeterminacy principle, the wave function and Schrödinger equation, the measurement problem, entanglement, and non-locality. For C. Rovelli, observation and observables, probability, and granularity are at the heart of quantum physics (Q/Rovelli C., 2021). Probability refers to indeterminacy, to the fact that physical quantities can have different possible values with different probabilities, and granularity refers to the discrete character of physical quantities. In his preface to V. Scarani’s book, A. Aspect points out that wave-corpuscle duality and entanglement are the two major mysteries of quantum physics (Q/Scarani V., 2006). In the same vein, J. Gribbin considers the double-slit experiment and entanglement to be the two great mysteries of the quantum world (W/Gribbin J., 2019). Wave-corpuscle duality characterizes the first quantum revolution, and entanglement the second quantum revolution (Ibid., pp. xii–xiii). Let’s start with the wave-particle duality and the other notions that gravitate around it, before considering entanglement and non-locality.


Note that since the expression elementary particles of matter carries a questionable metaphysical connotation, it is preferable to use a neutral term, such as quanta or quanton (Q/Levy-Leblond J.-M. and F. Balibar, 2007). Electron, quark, photon… are quantas or quantons.


Discreteness and granularity in quantum mechanics


At the beginning of the twentieth century, M. Planck and A. Einstein showed that light behaves not only continuously, as a wave, but also discretely, as a particle called a photon. This marked the beginning of the quantification of physical quantities, which are discontinuous and discrete in nature (Bobroff J., Ibid., p. 41). Physical quantities cannot take on any value; they are not defined over a continuous interval of possible values. This is the case for energy, charge, angular momentum, position, spin, and so on. Discontinuity also appears through Planck’s constant, which is ubiquitous in quantum physics and designates a quantum of action — a quantity of energy multiplied by duration (6.6260.10–34 joule.second). Planck’s constant is the principal characteristic of the quantum level. It is the smallest existing quantity of energy, and this energy enables the most elementary action to take place. As noted by G. Cohen-Tannoudji and M. Spiro, discontinuity is expected to lead to the discovery of the smallest amount of matter. But quantum physics reveals that the fundamental element is action, not matter (Q/Cohen-Tannoudji G. and M. Spiro, 1986, pp. 128, 297). For Cohen-Tannoudji and Spiro, “The identity of a particle is inherent in the way it interacts”; it is inherent in its dynamics, activity, and behavior (Ibid., p. 298). As this book shows, the world is not made of matter or any other substance, but of dynamic systems made up of actions and interactions.


Principle of uncertainty or indeterminacy


Perhaps the most fundamental aspect of quantum physics is the discovery that quantons have (or are) possibilities and are indeterminate. A quanton can be in position A, or B, or C, and so on. Similarly, a quanton like an electron can have spin up or spin down. And so on. The indeterminate character of quantons refers to the fundamental reality that a quanton is characterized by its possibilities.


W. Heisenberg set out his uncertainty principle, which states that we cannot determine both the position and velocity of a quanton. If we want to make the position measurement more precise, the velocity becomes poorly determined, and the reverse is also true. For Bobroff, this principle “calls into question the very idea of trajectory” (Bobroff, Ibid., p. 62). Please note that this principle is not about the uncertainty of our knowledge, but about the indeterminacy of the state of a quanton when it is not measured. Precisely, following discussions with N. Bohr, Heisenberg replaced the expression uncertainty principle with indeterminacy principle (Ibid., p. 65; and W/Barad K., 2007). Uncertainty suggests that it is epistemological and subjective; it concerns our uncertain knowledge of the quantum world. Indeterminacy, on the other hand, specifies the ontological and objective character; quantons are truly indeterminate prior to measurement. Gribbin says of quantum uncertainty-indeterminacy: “A quantum entity, such as an electron or a photon, does not have a set of well-determined properties” (Gribbin, Ibid., p. 2). Similarly, according to J. Bricmont, measurement should not be understood as “the measurement of an intrinsic property of an object well determined prior to measurement” (W/Bricmont J., 2016, p. 21). A property cannot be said to possess a value before and independently of measurement.
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