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FOREWORD
Ervin Laszlo
The present book by Massimo Citro is actually two books in one. It is the presentation of an original piece of research of great practical interest, and it is at the same time the outline of a new scientific paradigm. In both respects the book is detailed and remarkably complete; hardly anything remains to be added. Thus I can confine myself to some brief observations, and above all to a recommendation: read this book and read it carefully, and note the key assertions. They are basic points of reference for anyone interested in a revolutionary way to obtain the benefits of natural substances and medications in the “pure” form where the information that defines their properties is transferred without transferring any molecules—in this regard this is a variety of homeopathy but achieved with a different technique. They are also, and from my point of view most importantly, basic points of reference in the world picture that is presently emerging at the frontiers of the natural sciences.
The fundamental premise of both these presentations is the same, and it is that that enables Citro to present them as organic parts of a single book: it is information. It is information not just in the mind but also in nature, information that is omnipresent and ever determinant, yet invisible to the bodily senses. This information is nonetheless regarded by the currently dominant scientific paradigm as being of questionable relevance and reality. In this regard the dominant scientific paradigm is in urgent need of updating.
According to Citro, information is the “other side” of things. I agree, but I would go even further. Information is not merely the other side of things, but the fundamental element of the cosmos: it is the element that constitutes its basic reality. The manifest, sensible reality is but the result of the action of information on what Citro, following Newton, calls material pura (pure matter). The universe as a field of information is the new concept of reality, more exactly, the newly rediscovered perennial concept that has been ignored and even denied in the mainstream of modern science.
In the view I have been elaborating for the past two decades—stated most clearly in two recent books, Science and the Akashic Field1 and Quantum Shift in the Global Brain: How the New Scientific Reality Can Change Us and Our World2—the fundamental furnishing of the universe is information and energy, rather than matter in space and time. Information is the “software” that governs the mass/energy “hardware.” What differentiates this universe from any other actual or potential universe is the information it contains. The laws of nature are, in the last count, information-based algorithms governing how manifest entities in space and time act, react, and coevolve. As Citro also points out, the reason that things conserve their characteristics and identity in space and time is due in the final analysis to the consistency and persistence of the information that defines how they act, interact, and evolve—and thus, in a realistic (if epistemologically naïve) context, what they are.
Information, evidently, does not exist without a physical basis: that basis is what endows information with eminent reality. Information is present in nature in the form of a basic code and a physically real field: Citro’s “informed field” and my “Akashic field.” This is not an ad hoc postulate, a field suspended in the limbo of mysterious phenomena, but a fundamental element of the universe. It is not the zero-point field of the quantum vacuum, but a cosmic plenum. In view of its paramount reality as both the origin of the energies that bundle into the packets we know as matter (at the presumed beginnings of this universe) and their ultimate destination (in the final “evaporation” of black holes), and in view of its capacity to conserve and convey information, the cosmic plenum recalls the ancient concept of Akasha. It is properly called “Akashic field” (or A-field for short).
Theories as to how this field relates to the domain of manifest entities are as yet hypothetical: here we must bid for patience—work is in progress. Most likely the interaction dynamics of the A-field of the plenum and the entities of the manifest domain of space and time involve scalar rather than electromagnetic waves, and holographic interfering wave-fronts rather than linear interactions. In a hologram information is in a distributed form (i.e., it is present at all points); as a result, the interaction of the A-field (or informed field) with the entities of the manifest domain proceeds not merely through classical “upward” causation, where parts influence the wholes formed by them, but also through the inverse “downward” causality, where systems exercise an influence on their parts. Through holographic downward causation the entire universe, a field-connected integral system, acts on all its parts: on every particle, atom, molecule, crystal, cell, organism, and society or ecology of organisms. This influence is subtle but real, and needs to be recognized by scientists, just as psychics, artists, spiritual leaders, and visionary philosophers throughout the ages have recognized it.
Let me conclude by repeating the recommendation with which I started: this “two books in one” contains important and in some respects essential knowledge. On the one hand it demonstrates that the neglected “submerged” side of things can be experimentally verified in ways that can make a significant contribution to our health and well-being. And on other it provides a cogent exposition of the new scientific paradigm that can account for the observed facts, a paradigm that changes our most basic understanding of the fundamental nature of the universe and of all things in it.
Ervin Laszlo, twice nominated for the Nobel Peace Prize, is editor of the international periodical World Futures: The Journal of General Evolution and chancellor designate of the newly formed GlobalShift University. He is the founder and president of the international think tanks the Club of Budapest and the General Evolution Research Group and the author of eighty-three books translated into twenty-one languages. He lives in Italy.

PROLOGUE [image: image] THE OTHER SIDE OF THINGS
Jeremiah Johansohn was only minutes away from his death when he finally understood what had happened to humans after our expulsion by God from the Garden of Eden. His insight came from the method of enquiry that, like a law, he had observed all his life. He called it “the game of the riverbank.” He had first sensed this game long before, when the purpose of life had seemed clear, even if only as a reflection. It was the day of new clothes, perhaps for communion, when in the afternoon, deliriously happy at the scoring of a goal in the children’s practice match, he had embraced a chestnut tree in the garden of his grandparents. While hugging it, he had felt a vibration conveyed through the trunk, and looking up, he had seen the fine ends of the branches moving, as if brushed by the wind, but there was no wind there. He did not run away, but this first encounter left a mark in his memory and his soul.
In the years that followed, he focused his interests within the fields of science and biology, and by the time of his graduation, he was well acquainted with the world of pharmacology. The burning question for him was not so much what human beings are or what our fate might be, but rather why? Why are things natural and humans not? Why are animals natural and humans not? Why is creation so perfect and humans not? It was in response to the last question that Jeremiah wrote in his laboratory book in clear, forceful handwriting, “Why has humanity missed something, something that the creator sees but we do not? Perhaps the expulsion from paradise was really about losing the vision of the greater part of things? Each element of creation lives in an eternal state of consciousness and is intrinsically finished and complete. In that realm of unknown things death does not exist. With that vision, there is no need for enquiry, as with a movie seen many times. It is only humans that are blind within creation, humans that call out from every angle for an explanation of the film.”
Over the years, documented in his notes, Jeremiah came to understand more and more of what humans miss. Dogs sense the approach of their masters; whales pass through the exact same points of longitude and latitude on the globe year after year, missing their appointments by only a few days; plants and trees have emotions similar to ours.
“See,” he said one day to one of his young assistants, ”we also have to follow rules and must enter a precise code in order to express the vision of the universe. That code is made up of many tiny codes, which are behavioral formulas. Creation is born and grows and then dies following precise formulas. It continues to recreate because the codes, the formulas, are not in the creations themselves but are rather outside of them. Remember: outside of them. We have no proof yet, in the form of exact deductions, but years ago a tree gave me back the same happiness I gave to it and I was no more crazy or a visionary then than I am now. If a tree can be stirred by a different life form then the whole universe is speaking the same language. Take a drug for example. Is there a way in which the actions of medicines can be obtained without actually administering them?”
He looked at the expression on his young assistant’s face and laughed. “I understand that you are now worried for my safety: if this were known, think how the multinational pharmaceutical companies would look for me. I would be at great risk of being fragmented into a hundred thousand tablets or bottled up as a syrup.”
He laughed again before frowning and continuing, “Each drug, when acting properly, is like a key in a lock. It enters into a receptor and triggers a mechanism within the cell. But it does more than that. You can imagine it as a sound if you wish and its action sounds like a song. In reality it is a coded frequency that reaches the ‘ears’ of the whole organism. The beauty is that the organism recognizes the song and acts accordingly, a bit like the way in which music can affect your life. I discovered, however, that it is not necessary to put the whole orchestra inside the human body. If you can put the specific tune there that cures a headache, an ulcer, or colitis, then you no longer need to swallow saxophones, pianos, oboes, drums, harpsichords, trumpets, and violins, all of which are largely indigestible. Each medicine emits specific vibrations and coded effects as electromagnetic waves, definable wave frequencies. If I eat a piece of pear with the same ‘music’ as an antineuralic, the body hears the echo of the original drug and the cells are stimulated to behave and react just as they would by the action of the actual medicine. This is similar to recording a live concert and then listening to it quietly in the comfort of your own home.”
The assistant looked at the bearded face of Dr. Johansohn in astonishment before pretending to smile as Dr. Johansohn explained, “Boy, this is all true, but that is not to say you can avoid dying. Death cannot kill a walking pharmacy, but it can kill a person who has reached the limits of possible maintenance.
“Drugs are like tiny radio stations emitting their own information that summarizes their identity; it is a kind of signature, a digital fingerprint, like a bar code.” He paused for a moment as if remembering an appointment. He walked a few steps away, then turned to his assistant as if to ask for confirmation: “If this is true for medicines, might it not be the case that all matter releases its own signature, like an invisible web of communications spanning the entire universe?”
The assistant adjusted his white coat as a sign of both surprise and excitement. He had followed the speech perfectly, and it was not simply out of respect that he had no answer to offer, but rather another question.
“And if this is the case . . . ?”
Jeremiah Johansohn stared at the wall behind the young aide as if he were reading the answer on the white tiles of the laboratory. Then he adjusted his focus and returned to look at his interlocutor: “If it is so, and I have no doubt that it is, then dear George, welcome to the other side of things.”
In the years to come, after the death of Dr. Johansohn, George collected together the many papers that scattered the floor of their laboratory. But he didn’t stop there. He went on to decipher the experiments, to write essays, and to put together the book his teacher had wanted to publish, but didn’t, in order to avoid disappearing into a bottle of syrup at the hands of the multinationals. He had thousands of copies printed and surreptitiously left the books at places from Philadelphia to Boston, from Rome to Paris.
“What?” asked the waitress in a diner in Rochester, Vermont.
“A treatise on physics. Or rather, a philosophical journey, perhaps a hard journey but also easy, as easy as turning a big sock inside out.”
“A big sock—how big?” she asked with her face betraying more interest in other things.
“As big as the universe” responded George, before sinking his teeth into the basic code of a cheeseburger . . .

INTRODUCTION
If you dream of understanding the reasons why things happen and how the world is made, if you are fascinated by the stars and elementary particles, if deep curiosity about research and an urge to make progress direct your life, then this book is for you and I will tell you a story. It is the story of a journey into the other side of things.
Do you remember your first questions: who are we, where do we come from, where do we go, is the universe finite or infinite, what is eternity, is there life on other planets, what is the atom made of, and so on? How many of these questions have really been answered? This book does not propose solutions, but rather suggests avenues of research and points of view you can use to trace knowledge along an ancient path that is ever new.
In my school days, I wondered what marked one body as different from other bodies, since they are all basically made from the same ingredients. As all matter is formed from only ninety-two elements (and a few others that at that time were still to be discovered), how can there be such variety? In addition, these ninety-two elements are in turn composed of particles that are always the same. Think about it: the elementary particles are the same throughout the whole universe. Our brain has the same cloud of electrons as a stone, a leaf, and a whale. The more we probe matter under the microscope, the more it appears amorphous, formless, without those very differences that distinguish bodies and substances. If oceans, mountains, plants, animals, and all other things are aggregates of elementary particles, what gives them their material shape? Different things are differentiated by their form, not by the particles that actually make up the matter of which they are made. What is it then that determines identity? Does form give meaning to matter?
Aristotle writes of a “basic matter” or “prime matter” ([image: image], matter without form), the origin or basic matrix from which all bodies arise. What relationship can there be between the Aristotelian model and the amorphous material decomposed into elementary particles? The key to knowledge is not limited to particle physics: research keeps on finding new and even smaller particles, but does not reveal the secrets of existence or tell us what things are ultimately made of. The reason is simple: research insists on investigating “from our side.”
The first requisite in order to obtain access to “the other side” is to free ourselves from the concept of necessity, on which our investigative mechanisms have so far been based. Ever since the expulsion from the Garden of Eden, evolution has always been prompted by necessity, from which no living being can escape! Necessity was then Ananke, the Greek mythical divinity. Events were seen as having no causality, instead happening because they were necessary. Even the meaning of things was thought to always be born of the goddess Ananke, by necessity. If matter were invisible it would not matter! It becomes of consequence only when registered by our senses, and this in turn occurs only when we deem it necessary. No one is interested in what happens on one of Saturn’s moons! Physical bodies have no meaning to us without our interest in them; to arouse our interest, they must be considered relevant on some level. An item of showroom furniture has no meaning until we start to consider buying it and how it might look in our home.
Knowing comes from the need to survive and from curiosity. Behind both lies fear. Each form is determined by function, the function of need and the necessity of fear, without which there would be no evolution. Knowledge is also a medicine for fear and in the past stemmed from seeing, seeing with the eyes and also with the mind. In ancient Greek, the verbs to see and to know have a common root, vid: “to see with the eyes,” “to see with the mind.” Today, fear still allows us to know but not to see. Humans have tried to remove as much fear as possible from within the twenty-four hours, reducing it to a few minutes a day. But nature invents needs in order to organize programs.
Today scientific research continues to investigate the part of the world to which we give meaning. If we want to gain access from the other side, we must distinguish between the meaning of things and the meaning we attach to them. On the one hand is the meaning that the universe gives to itself and on the other the meaning that we allocate to it, and each one does not care about the other. Imagine if suddenly the universe decided to disobey its own laws, its own meaning, pausing its activities for just a minute: everything would collapse, including us! Fortunately the universe is not a member of a trade union, and it doesn’t go on strike. We cannot even imagine the sheer scale of it, nor have we any idea of how big it may be or the form it might have. If it is formless to us and beyond our comprehension, then it loses meaning and becomes of no interest. Out of seven billion humans, how many are in fact scientific researchers dedicated to the study of the universe? Probably less than the number of flies that hit the windshield of a speeding car.
It is form that gives significance to matter. The sand in a bucket tells nothing to the little boy who plays with it; it lacks meaning. The woman who is separated from her husband by the expanse of the Namibian desert might see that desert, that sand, as the pure expression of long-sought freedom. But the same husband, lost in that desert, will give it a very different meaning, and he may even die of thirst because of it. Yet it is the same sand that their little boy plays with in his bucket.
The big bang—if indeed it occurred—was an explosion from which sprang our heavenly bodies and the laws that still seem to be governing the expansion of the universe. Out of this infinite array of possibilities, we seem capable only of attaching significance to the things we need. Research on this basis will always be misleading and incomplete.
It is necessary to explore the other side in order not to stand still, just counting particles and talking about them. Such exploration is what many great people in history have done—Pythagoras, Plato, Leonardo, Bruno, Newton, Leibnitz, Mozart, Einstein, Böhm, some other quantum physicists, Eastern mystics, Western poets, teachers, saints, sages, and philosophers—when physics was not yet divorced from philosophy! They have left traces everywhere of one big secret that has been handed down through the centuries, both concealed and revealed. Each in his or her own way, appropriate to his or her own time and culture, has told us a story, a story at times scattered diversely through forests of symbols and enigmas. But if we look again closely, using the keys provided in this book, we might yet still see a magical thread leading us to the very origin of the biggest secret in world history: the proof that the world in which we find ourselves is a perfect, immense, deceptive, virtual reality, made of nonexisting matter.
Have you ever wondered how nature creates itself? Do you agree that, before making something, you should draw up a plan that includes the information necessary to build the forms and architecture, parameters and relationships, materials and facilities? Any construction, from a toy to a skyscraper, must have a design beforehand. So does Mother Nature.
The universe is a design that evolves through becoming. The word nature derives from the future participle of the Latin verb nascor, “to be born”; it indicates that the essence of a thing is not what it seems, but what it is not yet and will be: the design of its future projection. Consequently, physics, (from φ[image: image]σις, “nature”) has to investigate not only what is manifested (quantifiable and measurable) but also and especially what is not yet: the design that holds the world together.
I began to deduce the secret of matter during my years spent in the laboratory. I discovered that the universe is full of codes that define and inform the nature of things. To inform means, first of all, “to provide form,” and these codes appear to play important roles in the architecture of bodies: their structure, characteristics, quality, and functions. They also regulate growth and development. You can think of these codes as being something like bar codes or fingerprints.
I want to share with you the fascinating things I have learned about these codes—which I term basic codes—that operate at every level of reality, functioning as a matrix, a regulating system, and a means of communication throughout the universe. A few fundamentals, which we will explore in detail, are:
	The basic code is a set of essential data that define the field of a substance, then the form. Thanks to this information, the code acts as a first draft, the map from which the body derives its structural references. The code governs characteristics such as spatial extension and borders.
	The basic code regulates the homeostasis of the body, guarding its form, unity, features, and functions. In cellular organisms, it plays the role of an intrinsic control system.
	The basic code gives matter a rhythm, making the space around it vibrate; information in the form of rhythmical sequences radiates to the field, which thus remains informed.
	The information field allows the body to communicate its being and characteristics to others through field interactions.

In order to share my discoveries with you, I invite you to take a journey with me, a journey into the essence of matter and beyond, into the mysteries of the field of information pervading and connecting everything. Our research into the design of the universe requires a new method, a newborn physics that does not yet have adequate means to confirm hypotheses, for there are only clues of the existence of codes (whose nature is not molecular) to help direct this pursuit. We will explore where there is no perception, the emptiness that is not empty. The other side of things.

1 [image: image] PRELUDE TO MATTER
We Live by Perceptions
We perceive the environment through our senses. The body relates to the external world via various kinds of stimuli that excite the retina, the cochlea, the acoustic nerve, and the myriad of nerve endings for touch, taste, and smell. These receptors transmit signals to certain areas of the cerebral cortex, where they are decoded and translated into visual images and other sensory sensations. If we consider the nature of the stimuli, there are three senses: sight, hearing, and contact (taste, smell, and touch); sight is activated by electromagnetic waves, hearing by elastic waves,*1 and the other three by direct contact. Our sensations, as the word implies, are not certainties but “senses” of something.
Further, our sensations are subjective by nature; the same stimuli can produce different sensations in different brains: it is the brain then that transforms. Let’s see how. Humans generally believe that everything that happens is grasped by the senses, but it is not so. Our neurons can process only a fraction of the signals we receive from the environment, as if there is a screen up between us and nature that only allows through some light, sound, and tactile frequencies, which are then translated into mental images. What we see becomes images; hearing produces images, as does everything we touch, breathe, and taste. What we think: images. What we dream: images.
The universe for us is only what the brain can obtain and understand by translating sensations into mental images, from which framework we derive learning and knowledge. Reality and imagination are translated from mental images. What we take from outside or what we produce from within is always vid—seeing with the eyes and mind. We live by sensations and therefore by images, in a triangular game played between rationality, imagination, and necessity, where the dosage of need determines the most appropriate rate of exchange between rationality and imagination.
To the incompleteness of our senses we need to add the subjectivity of our processing. Our mental images are primarily species specific in the sense that the world we see is not the same as a dog sees, or a lizard, or an insect, because each species has different neural configurations responsible for mental representations. There can be diversity even within the same species: just look at the changes produced by the brain of a colorblind person. The apple that is red to me and green for a color-blind person, in reality has no color. Even the colors belong to our “internal cinematographic system” and are formed in a certain way because the neurons are in that particular way. According to the same principle, it is possible that not even the shape of an apple is as we perceive it. Yes, we can touch it; it has a texture, a smell, and a taste! But these attributes are only the results of subjective neuronal responses. This is the way our limited and subjective senses paint the world for us.
Reality remains veiled; nobody knows it, and everything is an interpretation. We are “blind to the world”; we are not looking outside, but rather inside our own heads. We are reading from the brain, watching a film that runs on our cortex. We are prisoners of an inner world, of a machine that produces a virtual reality. So it ends that the senses—our only means of contact with the external world—keep us separated from it through representations that are not real. Sensory data are misleading, like in the Indian allegory about blind children confronting an elephant for the first time. As each child touches a different part of the elephant, each creates a different mental image, each arrives at a different interpretation. Although most of the material world is not visible to the senses, we presumptuously think to confine the entire universe to our perceptions—“I don’t perceive it, so it doesn’t exist”—as if the world was modeled on us!
The fact remains that we perceive only a negligible portion of the vibrating ocean in which we are immersed. We fail to detect the infrared and the ultraviolet, infrasound and ultrasound, and in general the very high and very low frequencies; we can’t even detect the X rays, gamma rays, radioactivity, and cosmic rays, which all still affect our bodies. And so many frequencies are still unknown. The senses are therefore incomplete; our neural circuits can’t process the majority of inputs in order to translate them into images. According to some,1 our senses comprehend only 5 percent of the signals from the world, which means that we miss 95 percent of our environment. In modern physics dark (imperceptible) matter is inferred to account for 23 percent of the mass-energy density, while ordinary matter accounts for only 4.6 percent, and the remainder is attributed to dark energy. These figures indicate that dark matter constitutes 80 percent of the matter in the universe, while ordinary matter makes up only 20 percent.
Even though the senses are not able to detect most of the universe, the invisible nevertheless exists. As the Jungian Dr. James Hillman points out, we live surrounded by crowds of invisibles, such as time, ideals, values, abstracts, and all “people” who were deified in ancient times. By invisible, I mean “not visible,” that which cannot be seen, or touched, or detected by any of the senses. Humans have talked with the spirits of things and been visited by the gods; the invisible once had a place in the everyday, like the angels above Berlin in the film by Wim Wenders. In the course of time, the invisible was confined to the categories of the fantastic and mythic, while science has become increasingly the “logic of solids,” to quote Bergson. Logic no longer distinguishes between magic, mysticism, and the scary fantasy of monsters. Nowadays, mythical thinking is crushed by the aridity of reasoning, and the invisibles are dismissed, causing a loss of idealism, feeling, inspiration, intuition, and creativity. Apart from the poets, humanity has become blind and incapable of grasping the invisible essence of nature.
To the invisible, it matters little whether it is perceived or not: like a fixed star, it follows its own path. We are not able to see air, for example. Yet it exists and permeates everywhere in the world. Forbidding us to see certain things, Mother Nature allows us to see others, without which it would be impossible to exist—the dictates of necessity once again. The problem is that we strive to reach an absurd science, established purely on objective methods, reproducible and absolute, when in truth scientific research is based on sensory perceptions and our senses are quintessentially limited and subjective. The parameters used for the visible are unable to prove the invisible: we may feel the presence of the invisible without being able to confirm it. We must then accept the idea that a research into design proceeds in large part in the invisible, far from the logic of solids. We begin with matter itself.

To Encounter Pure Matter
Quantitas materiae est mensura eiusdem orta ex volumine ac densitate conjunctim: “The quantity of matter (of a body) can be accounted for and measured from its volume together with its density.” So begins the most important work of Isaac Newton, Philosophiae Naturalis Principia Mathematica, his treatise on gravitation.2 Our journey begins with him in England in 1687, when he published the work that made him famous, the father of modern science, authoritative above all suspicion. But Newton was also an alchemist, and he knew of many things.
From his very first words he points out the difference between matter and mass. Why? Are not mass and matter synonyms? He adds, “And from now on, I intend to designate the quantity when I use the terms body or mass. The same (quantity of matter) is known by the weight of each body, which is proportional to its mass.” In other words, the mass of something is matter combined to form a body, gaining density and volume. But beware: if combined matter attains weight and extension in space, then does matter that does not combine itself lack these properties? Here is the beginning of a problem: it is not easy to think of matter that has no volume or density, that is “without form,” so to speak. There is no place in our categories of thought for something without boundaries: thoughts are made of images, and images are forms with distinct boundaries, like masses that express the “quantity of matter” in an aggregate body.
But, in fact, matter is without form; “it is amorphous,” as Aristotle described prime matter. Newton was aware of this matter, which eludes the senses. He knew of it because it was spoken of within the alchemical tradition. He understood that we have to deal with two parallel dimensions: one of matter (which we cannot perceive) and the other of mass (which we can perceive). Matter is not visible, nor can it be represented, but we can realize it with our imagination and intuition. Great scientists always use their imagination. Intuition is like a truffle dog that the scientific philosopher sends into the night to find the prize, but once the location is found then there will be years of digging ahead.
Three centuries after Newton, the idea of prime matter was revived by the well-known Italian mathematician Francesco Severi from Arezzo. In 1947 he called pure matter (materia pura) “not differentiated” (formless, without quality), not subject to time (that is, motionless and in perfect stillness with regard to any observer). This is matter with no mass (having zero rest mass).3 Matter free from time is eternal. Invisible, intangible, timeless, eternal: how can the mind imagine something like this? What does it mean to say that the matter is pure? It is not about moral purity; rather pure means that it is not yet combined into a body, not determined by any bodily form, having no specific identity, but holding everything in potential. Now do you realize why pure matter escapes our senses? It does not become and it cannot become because becoming is transformation, and pure matter cannot be transformed. It is not exactly nothing, but it is prope nihil, “close to nothing,” to quote Saint Augustine.
Severi’s ideas were shared by Francesco Pannaria and then by Claudio Cardella (forming the Physics of Severi-Pannaria-Cardella). Pannaria was one of the greatest chemists and physicists of twentieth-century Italy, the last witness of the so-called boys of Via Panisperna.*2 Inspired by Severi’s physics, Pannaria argues that the universe is made up of a “world stage,” which includes everything perceived by the senses, and a “backstage,” which is made up of pure matter that we cannot perceive. The theater’s backstage is the matrix from which detached forms appear on the scene. Pannaria writes, “The backstage of the physical world, the anti-world of our world, is the vast sea (mare magnum) of pure matter, the canvas on which is embroidered the history of the universe.”4
Bodies are formed when pure matter is combined and in so doing loses its purity. From being uninterrupted and continuous, it fragments in bodies, in alternations, and in events. It becomes a rhythm. Time and space, which were previously absent, appear on the scene, and from that moment on matter has mass. A look at nature can help us to understand how matter can change from formless to the formed, such as when the lava of volcanoes frightened our ancestors, yet lost its mystery upon turning cool and becoming rock. The same applies to metals and water. The heat we identify with fire is one of the means by which matter can be combined to manifest as mass with form. Matter has no form but mass does: we can perceive and relate to it. Our mind can understand it and remember it. We do not remember stones encountered on a walk, nor does the miner recall the rocks he has extracted, because their forms do not represent anything meaningful.
According to Aristotle, all the nonexpressed elements are in pure matter, principally the four prime ones that, according to Empedocles, formed the physical universe: earth, water, air, and fire. Pannaria also speaks of the four elements, which in modernity are referred to as matter, mass, energy, and field. We have already looked at the difference between matter and mass; now let us see how they correspond to energy and field.

Enlightened Energy
Einstein’s mass-energy equation says that E = mc2, which means that at the square of the speed of light, mass tends to transform into energy. The consequence of this is the wave-particle duality. This is supported by quantum mechanics, which states that particles, atoms, and molecules obey mechanical laws different from those regulating bodies of larger dimensions. It is based on the theory formulated in 1900 by Max Planck, indicating that energy has a discontinuous structure, consisting of discrete packets (quanta), and that light thus consists of photons and particles. Quantum mechanics has since demonstrated that waves and particles are different aspects of the same thing; mass and energy are interchangeable. At very high speed, mass turns into energy and energy can also become mass. This effect has been observed in bubble chambers used for nuclear experiments, when the passing of high-energy electromagnetic waves through heavy atomic nuclei results in a transformation into particles and antiparticles. Photographs show that the energy converts into mass and the wave becomes a body.
We will see that this perspective relating to masses converting into energy and vice versa is not strictly correct, because in reality the mass is not mass, but rather energy distorted by the senses, by perception, an interpretation ad usum sensorum of events that occur in a different way from how we register them. But to keep things simple for now, we will continue to speak of mass and energy. What is important is to realize that this world is an immense virtual reality—a dream, an illusion—where everything and even the opposite of everything is possible. But let us continue step by step.
In quantum physics, wave and particle coexist alternatively, in the sense that when it is not observed, energy appears as a waveform, but when we observe it in any way, energy “becomes” particles. According to the uncertainty principle enunciated by Heisenberg, we can’t grasp reality in its entirety, but can only witness one of its possible aspects at a time. His principle indicates that in the subatomic world it is not possible to determine for sure the position of a particle and its speed at the same time. The more precisely we get to know a particle’s position in a given moment, the more uncertain is the determination of its speed, and vice versa. So we are limited to the determination of a singular function and remain in darkness concerning the other. The principle of indetermination is also expressed in the relationships between other dimensions, such as the interval of a reaction and the energy involved: events that happen in a brief instant involve uncertainty of energy, and vice versa. No transformation is taking place. Rather we are interpreting the manifestation of microscopic entities in two different ways, sometimes as energy and sometimes as corpuscular forms. Understood in this way, mass is energy that the senses interpret as mass. Therefore, particles would not even exist if it weren’t for the capable illusionists called senses. All is illusion. The senses describe the world not as it is, but as they understand it. Particles and waves are the same thing regarding the alternative functions of mass and energy. What differentiates them? Mass is defined and can be measured and weighed. Energy cannot.
Mass has extension, weight, speed; it is made of molecules and atoms. But what exactly are atoms? We owe the idea of the atom to Democritus of Abdera (ca. 460 B.C.E.–ca. 370 B.C.E.), the head of the Greek philosophical school called atomism. He stated that the world is formed by myriad indivisible particles, atoms (atom literally means “nondivisible”). If they were infinitely divisible then they would dissolve into emptiness. Democritus agreed with Parmenides and the Eleatics that “only being is.”*3 According to Parmenides, “Being has never been, and never will be, because it is now a whole, one and continuous. . . . Nor is it divisible, since it is all alike; nor is there any more or less of it in one place which might prevent it from holding together, but all is full of what is.”†4 Democritus also identified being with full and nonbeing with void. Full of what? Countless tiny invisible elements that can’t be divided further. The atomists regard them as the solid, extreme frontiers of the world stage. An atom is the smallest conceivable “thing”: it can be weighed, measured, and most of all, perceived.
Years ago, when my generation went to school, the atom was taught according to physicist Nils Bohr’s model: particles in the shape of balls, depicted like planets of a tiny solar system orbiting around the nucleus. It was an incomplete and debatable model, but it was clear and tangible. At the same time we were also taught that the “balls” were not in fact solid, but made of electric charges. And here, superhuman efforts were required to accept or even to imagine that it was exactly those electrical “charges” (and God only knows how the human mind can imagine them!) of impalpable nature that were the bricks that make up the solid and heavy bodies of a physical universe.‡5
Then everything changed. Some people started to speak of “energy quanta,” of “electronic clouds,” describing electrons as “probability waves” or “spheres where electrons are probable.” At this point the mind was lost because these things cannot be envisioned. A “wave of probability” is not a readily available image. We can’t present an image of the [image: image] (archè), “the principle from
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