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SYNOPSIS 




			 




			Science has failed to explain the deep nature of reality. While it surprises us every day with amazing new discoveries that make life more pleasant, it ignores the real basis of our existence. 




			Its reductionist wager on materialism has never been able to specify the nature of the spirit or explain its decisive role in the great transformations the world undergoes. Why does the ambition of an enlightened person provoke a war that kills millions of lives or the word of a prophet radically change the future of a society? It has not even taken on the task of establishing a theory of love with the excuse that it is the fruit of chemical reactions. It thus places it on the same level as indigestion. 




			Nor has it found the material mechanisms of physics. Existence is guided by mathematical equations that act as laws that Nature must follow, but nobody knows why they are obeyed. Gravity attracts us, without our being able to perceive the force that tugs at our feet and drags us to the ground. The same is true of electric charges. No one can explain why a wavenumber is able to carry energy indefinitely through a vacuum, or how information can travel through the universe faster than light. We do not know what energy is or how it is transformed. Even the Big Bang is doubtful because it violates the law of energy conservation. To top it all, our inability to create life in the laboratory is as inexplicable as it is astonishing. 




			The great thinkers of physics are waiting for disruptive proposals to make sense of it all. In this book, Jose Luis Manzanares offers us a thesis that responds to so much uncertainty and dares to reveal the great secret of reality. 
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			of Reality
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			To Ana, my one and only beautiful reality, companion since the beginning of time, jealous of this book that has stolen from her years of my company... In the end I have come to the conclusion that I am only a subprogram soaked in a purée of Napierian logarithms, while she is made entirely of the starlight that gleams in the eyes of northern mermaids. 




			



			




	 


	 	

	 

   




			
FOREWORD 




			 




			No question is more fundamental nor more intimate than to ask, “What are we?”, the very question that José Luis Manzanares Japón strives to answer in this work, rightly subtitled The Great Secret of Reality. To answer or, at least, to face it. 




			“Life,” we read in the opening lines of this undoubtedly great work, “asks us three big questions: who created us, for what purpose, and how did he make us?”. The author adds that he only intends to answer the third question: “to know what we are and what the physical reality is into which we have been born and of which we are a part”. I am glad that this is the case because I do not like the questions “who created us?” or “for what purpose?”. It is tempting to use the interrogative pronoun “who”, but at the same time it is too anthropomorphic. It is better, in my opinion, to use another pronoun, “what”. If there are areas in which one can fall back on the famous phrase with which Ludwig Wittgenstein ended his Tractatus Logico-Philosophicus, “Of what one cannot speak one must be silent” (Wovon man nicht sprechen kann, darüber muβ man schweigen), this is one. Nor do I believe that there is any purpose – if only there were - to our existence. I adhere to Democritus’ phrase: “Everything existing in the universe is the fruit of chance and necessity,” a phrase that the French biologist Jacques Monod popularized in a book he entitled Chance and Necessity (1970). Chance is the product of the contingencies of existence, and necessity is forced by the laws that govern nature. 




			But where I completely agree with José Luis Manzanares - engineer, academic, professor of Structures at the Escuela Técnica Superior de Arquitectura de Sevilla, founder and president of a prosperous and prestigious company, and prolific writer – is in the formulation of the third question: “What is the physical reality into which we have been born and of which we are a part?”. In fact, so far, we have not fared badly in our endeavors in this regard, albeit with some very important limitations. We have indeed discovered laws to which the phenomena we observe in nature seem to conform, although we are aware - history has taught us so - that these answers will more than likely cede in the future to more complete ones. However, such laws do not answer more basic questions, such as “Why are they the way they are?”, “Is there any reason for them to be the way they are?”. If I were thinking of a “who” rather than a “what”, I would rephrase the question by saying, “What did the creator have in mind when he gave the laws the forms they have?”. Although at this point it really makes no difference whether it is a “who” or a “what.” In fact, some physicist-cosmologists have proposed – the anthropic principle - that the laws governing nature have the form they have because they must be compatible with our existence or, at least, with the existence of life. It could be – let’s give free rein to our imagination - that there are many other universes (an idea that, for other reasons, specific to quantum physics, is defended by some physicists) in which life could not exist. It would be as if there were a mischievous demiurge, a creator or a god - whichever you prefer -, who is amused by such entertainment. 




			But let’s leave these questions - which inspire interest in books such as this one - and look at this work. 




			If there is something I admire - allow me this personal reflection -, it is intellectual ambition. The desire to go beyond what has been hackneyed to death, to venture into unknown and surely turbulent waters. I will use a simile: I imagine the truly profound knowledge of nature, of the universe, as a jungle so thick that one can barely make out the light in it, and in which we cannot be sure of the reliability of the route we are taking, if it will lead to any habitable spot. Only the explorers who, machete in hand, dare to clear paths, however uncertain they may be, can aspire to see, to glimpse, just maybe, the light. I consider Professor Manzanares Japón one of those “explorers” who seek the truth, and this book, his “machete”. His ambition is exemplary. 




			The reading of What Are We? is not always easy - who says that “the profound” should be easy - but it is abundant in illuminations or, if you prefer, in intuitions of possible fruitful paths. The reader will immediately see that he or she is confronted with an ambitious construction - the passion, education, of the engineer who is the author? - that is based on three solid pillars: mathematics, physics and biology. A magnificent example of the much desired and necessary “interdisciplinarity”. 




			The writer of a foreword should not aim to replace the reading of the work he presents with his words. Nor would I be able to do so in a book of such magnitude. I would, however, like to highlight some aspects that I believe are particularly important in it. 




			Darwinian as I am, I share the belief expressed here that, like species, the universe is also evolutionary and that, consequently, “it can lead to the appearance of new laws or to changes in them”. “In a certain way,” adds José Luis Manzanares, “it is licit to think that all the formulations, which are and will be necessary as creation evolves, are already written in the abstract chapter described by mathematics in the Infinite Book.” These ideas resonate very deeply in my mind. I have often wondered what mathematics really is. It is undoubtedly a very special discipline: the processes it employs and the results it arrives at possess such certainty and inevitability - within its internal structure, the axioms on which it is built - that it is natural to think that it is not a science like the others, such as physics, chemistry, biology, geology, or any other. While these would be systems of fallible, a posteriori propositions, mathematics would be a priori, tautological and infallible. In his book, A System of Logic Ratiocinative and Inductive (1843), John Stuart Mill expressed essentially the same idea, although restricting himself to logic, one of the most basic aspects of mathematics: “Logic neither observes, nor invents, nor discovers, but judges”. Of what there can be no doubt, however, is that the laws of nature that physics discovers - and that apply to the other sciences, from chemistry to geology to biology - are written in mathematical terms. Physicist and Nobel laureate Eugene Wigner expressed this feature, and problem, in an essay that became legendary: The Unreasonable Effectiveness of Mathematics in the Natural Sciences (1960). It is clear, however, that not all the (infinite) mathematical systems that can be devised have a correlate in nature. In other words: the laws that express the regularities we find in the world are a subset of mathematical expressions and structures: what is mathematically possible does not necessarily have to be physically possible. It could perhaps have been otherwise, but it does not seem to be so. Although it is also possible to think that we have not yet discovered the physical correlates of these infinite mathematical structures. Structures such as those mentioned by José Luis Manzanares just after referring to the aforementioned Infinite Book: “Algorithms, subroutines already programmed, awaiting the moment when nature needs them. How many formulations have been developed by scientists, without any apparent usefulness, which at some point later have come to explain previously unexamined phenomena!” 




			Algorithms, subroutines already programmed? For Professor Manzanares, what we consider “material reality” is the result of - or “has been fabricated” by... - something like a gigantic computer program that orders the universe and its evolution. It is as if we were confronted with a hidden computer program, whose software would have to be discovered. A program that, we read in this book, “would regulate creation”, and within it us. A program that should include all kinds of subroutines, among them a “spiritual one of the consciousness [that] would maintain an intimate relationship with the ‘material’ body through physical perception”. We would be, in essence, “digital beings.” “We may be alarmed,” states José Luis Manzanares, “by the size and complexity of the software needed, but our smallness in the spacetime in which we move does not limit our ability to analyze its feasibility.” We are, in short, passive subjects as well as protagonists. That is our greatness. 




			A practically inevitable consequence of all this is that reality would have, in some way, a digital, discrete, discontinuous structure. After a century of verifying the fecundity of quantum physics – which we know how to use even if we are still unsure how to interpret it - the fact that reality (including spacetime) is “basically” discontinuous will not be surprising. Another thing is to associate it, as is done here - this is another of the book’s bases - with the apparently abstract world of information. It is obvious,” writes Professor Manzanares, “that the perception of a continuous and beautiful reality is nothing more than a subjective fabrication of our mind, which, however, allows us to function and exercise our role as protagonists of a species capable of transforming the world. From the modesty of these pages, it comforts me to think that all these illustrious minds have intuited, before the discovery of artificial intelligence, that not only is it possible for an exclusively abstract and digital universe to exist, but that it really is the only reasonable one.” 




			Indeed, other minds have intuited such a connection and necessity. To end this prologue of gratitude (to the author), I would like now to recall two of those illustrious minds, to add them to Erwin Schrödinger and Roger Penrose, whom José Luis Manzanares cites with appreciation. First, the physicist David Bohm (1917-1992), who demonstrated that a causal, non-probabilistic version of quantum mechanics is possible. Among the efforts - not always well received by the international community of physicists - there are two that will resonate familiar to the author of this book. The first, that there are “infinite levels of reality”, which Bohm thought would be associated with new algebraic structures, which he tried - with little success - to develop. The second, that there is an underlying holistic order in nature, which he called implicate order. 




			The other physicist I wish to recall is John Archibald Wheeler (19112008), and one of his famous phrases: “It from a bit”, with which he intended to symbolize the idea that ultimately, in the deepest analysis we can carry out, reality arises from asking “yes/no” (bit) questions, that everything physical is actually “information”. Again, “information.” 




			I think both Bohm and Wheeler would have enjoyed reading What Are We? Enjoy it too, dear reader. And let us thank José Luis Manzanares Japón for his effort and daring. 




			 




			JOSÉ MANUEL SÁNCHEZ RON  




			Real Academia Española 




			



	 


	 	

	 

   




			
Introduction 




			



			
WHAT IS THIS BOOK ABOUT? 




			 




			“The most important hypothesis in all of biology is that everything animals do, atoms do. Is it possible that that “thing” walking back and forth in front of you, talking to you, is a great glob of atoms?” 




			 




			RICHARD FEYNMAN, Six Easy Pieces, 1994 




			 




			The reality we perceive is for us our home. In it, in its landscapes, with its creatures and artifacts, we dwell, love, struggle, build and survive. Does it matter much to know what it is made of, how it works and what its true nature is, even if by gaining such a knowledge we discover that it is very different from what we think it is? 




			Yes, it does. The desire to discover the nature of physical reality has been the primary reason for the progress of the human species. This motivation has led us to learn the laws that govern the processes we observe, the cause-effect relationship of the behavior of their actors, and with this we have been able to alter the course of phenomena for the benefit of a species immersed in a notably hostile environment. 




			In our short history, we have been able to observe, and deduce from this, how natural mechanisms work. However, the fact that we have been able to use them to our best advantage does not mean that we know why they “work” or that we are able to justify the mysterious reasons that drive them. Our science, which is extraordinary, is enriched by the knowledge of what is happening, what the variables are that regulate it and how we can predict what will happen if some things change. But it continues to have no certain idea of its deep nature. 




			We do not know how to explain what we are made of, what forces, energy, mass, space, time, light, waves, infinite fields, and the speed of information truly are, nor the absolute values that govern these. Why is there an absolute zero, why are masses and energy conserved, why does nothing move faster than light, why do subatomic particles also have wave properties, and why did the Big Bang suddenly give birth to an energy that previously was zero? 




			We know how things work, we have learned to predict new behaviors, but we still have no idea of the true nature of what we call physical reality. To make matters worse, we have focused on studying what we perceive as material to the neglect of what we feel as spiritual. Centuries ago we abandoned the latter to religious hands, recently we have put it in the hands of psychology, and for the last two centuries we have been reluctant to recover it with the weapons of scientific analysis. 




			This book intends to reflect aloud on all this. 




			Dear reader, I warn you that you are about to read a disruptive book. With a little luck, it will be one of the most famous texts in history. You will be able to boast that you were one of the first to learn the profound truth about who we are. And, if you disseminate it with enthusiasm, you will contribute to the spread of an intellectual revolution in the field of science. 




			In this text I propose a new theory about the nature of physical reality. It is ambitious because it aims to explain all the unknowns pondered by human thought. It is also simple, easy to understand and perhaps surprising. It aspires to be the definitive answer to man’s eternal question of what we are and what drives us. You will see that it sets out a reasonable, logical scenario that is compatible with our current knowledge. It also answers almost all the doubts of the scientific world, although it does so with a simple and colloquial language, typical of a popularization tool within everyone’s reach. I have tried to develop this theory with humility, with coherence, and at the same time, why not, with a desire to surprise. 




			I could have elaborated a document with the structure of a scientific thesis, where I would have initially exposed the theory, justified it by its adequacy to observed reality and, then, I would have defended it against the eventual arguments that would question it. But I have preferred to narrate, step by step, the mental process that has led me to the proposal, assuming the role of a detective full of suspicions and distrustful of current beliefs, who investigates everything around him in search of the truth, and who is willing to expose official inconsistencies. This book, which hopes to be transcendent, describes in a simple way the epic of a mind that dismantles windmills to glimpse the simple and plain certainty of what we really are. 




			I fear that reading it will force you through some difficult moments. Such an ambitious goal cannot avoid relying on technical arguments that require specialization. It is almost impossible to avoid complexity when the subject is so complicated. But you should not be overwhelmed or throw in the towel at the first attempt. I intend to make you an accomplice of my proposal, and therefore I have tried to be pedagogical and comprehensible at the risk of being somewhat repetitive. 




			But if you prefer to skip the deductive process and go straight to the point, I offer you the possibility of going directly to the Conclusions to skip the book, where the final theory is summarized, to discover the name of the murderer and then, if you are curious and eager, you can reread the evolution of the investigative reasoning with all the data in hand. 




			Life asks us three big questions: who created us, for what purpose, and how did he make us? This book only aims to answer the third of them: to know what we are and what the physical reality is into which we have been born and of which we are a part. It does not aspire to establish a doctrine or to prove anything. It discusses the weakness of current dogmas, observes everything with critical eyes, develops a hypothesis and tries to respond with it to the many unknowns of creation. Its thesis is plausible, coherent and disruptive. I know perfectly well that it is unprovable, but also that it is irrefutable. Personally, I am convinced that it accurately defines what we are. 




			The limits of these pages lie in their inability to provide an answer to the first two questions, in the end, the role of the creator. But even in this, I am satisfied. With the hypotheses established here, creation remains a miraculous work in which there is room for the god that nests in each of our hearts. 




			 




			
WHY THIS BOOK? 




			 




			Despite the undoubted intellectual weight of the great physicists, I feel that we are navigating in a sea of uncertainty when it comes to explaining reality. Nothing is solid under our feet. Everything is riddled with doubt and everything is questionable. 




			 




			I must confess my bafflement when it comes to explaining what we are, analyzing the nature of physical reality and describing the human spiritual capacity. I am amazed by how unconcerned current physics is by its inability to explain the faculties of the mind or the important presence of the spirit in our lives. If I found any indication of certainty in the specialists, I would give them a vote of confidence, but the most enlightened sages recognize that they speculate submerged in the realm of doubt. 




			Perhaps I am guilty of conceit, and it is simply my ignorance that drives my skepticism and bafflement. But I would not be honest if I did not state what repulses me and motivates this determination of mine to find an answer to what sparks my distrust. My cartesian mind, formed in the Newtonian conception of our world, is dumbfounded by the official scenario that our scientists draw for us. 




			The current thesis of quantum mechanics is that the solid particles immutable over time that we used to call atoms do not exist. On the contrary, claims the theory, matter is an energetic process and mass depends on interactions with fields that extend through an abstract domain known as spacetime. 




			Mass is not inherent to the atom, but is a quality given to it by a field known as the Higgs field, proposed in 1964. That field is a space filled with particles called bosons that stick to any other particle that crosses it to thus add the property of mass. 




			Our field theory states that gravitational and electromagnetic forces are instantaneously transmitted over vast distances, without explaining the mechanism behind this. The explanation of the deformation of spacetime remains a difficult hypothesis to justify in an entity that is supposedly empty. 




			The same occurs with entanglement, which describes the fact that particles separated by billions of kilometers share properties that interact simultaneously without our knowing how the information that mutates them is transmitted. 




			Light is only a visible part of the electromagnetic wave spectrum. Depending on the wavelength, our senses perceive waves differently. Very large ones bring us radio information, the medium ones transmit the heat of microwaves, light with different colors appears with wavelengths of millionths of centimeters, and there is still room for the narrowest ones: ultraviolet, X-rays or gamma rays. Is light simply a perception of the mind that translates the impact of a wave, but which does not exist as such? 




			Energy and mass are one and the same thing and are linked by Einstein’s equation, E=mc2. Both are conserved by undemonstrated law. This conservation is based on no other proof than the palpable fact that, as far as we are able to observe, energy is neither created nor destroyed, only transformed. By induction, we extrapolate this criterion to the entire universe and also to eternity. The atomic bomb destroys mass and converts it into energy. Upon impacting other bodies, this energy in turn becomes mass and gives it back. The coral fishes grew larger upon dying in the Bikini atoll from the huge thermonuclear explosion. 




			However, the Big Bang theory violates these principles. If there was nothing before creation, where does the mass and energy of the entire universe come from? This theory is only compatible with divine creation. That is why countless materialists deny it, claiming that this immense initial explosion is simply a Christian invention. 




			The galaxies within their clusters attract each other with a force much greater than the mass observed in them. This can mean three things: there is a matter that nobody sees, dark matter; the law of gravity does not work at these scales; or we are not accurately measuring galactic masses. 




			The very distant supernovae seem to show that the expansion of the universe is accelerating rather than being slowed down by gravitation. Cosmologists have found no other explanation than to assume the existence of an antigravitational force generated by a universal field possessing dark energy. Moreover, it is believed that stellar processes exist in which dark matter is converted into dark energy. 




			Creation is structured in levels. Physical compounds are formed by combining elements of the lower level. The properties of these compounds are different from those of their constituent elements. They follow their own laws of behavior. Nobody knows how to explain this, and the intellectual tools that try to justify it (the theory of complexity and the analysis of emergence) only serve to express astonishment at the inexplicable. How is it possible that from simple properties others as complex as life itself can arise? 




			Despite these weaknesses, I would not have dared to question the intellectual fragility of the current theses of science if I had not perceived the despondency, if not impotence, of most of our great physicists, the fathers of reductionism. In the section of this book The source of my ideas I have included the doubts expressed by Hawking and Penrose. I could have cited a few dozen other notable thinkers. As far as current knowledge of reality is concerned, uncertainty and puzzlement greatly outweigh certainty. 




			However, I have decided to base my thinking on the words of Richard Feynman, one of the greatest physicists of the twentieth century, considered by Omni magazine in 1979 as “the smartest man in the world”. I have chosen him because he is also at his most convincing when, in his Six Easy Pieces, he admits the weakness of the current theses to his students. His words, in short, are the great driving force that has impelled me to write What Are We? 




			His confessions amount to four great lamentations and one rebuff: 




			 




			1. Many physical laws have no mechanism to explain them. They are simply mathematical equations that are fulfilled, but we do not know why. Thus, he states: 




			 




			a) “The great laws of mechanics are quantitative mathematical laws for which no mechanism is available. Why can we use mathematics to describe nature without an underlying mechanism? No one knows.” 




			b) “There is no explanation of gravitation in terms of other forces at the present time. It is not a variant of electricity, or anything like it, so we have no explanation.” 




			c) “According to Newton, the gravitational effect is instantaneous. Einstein presented arguments suggesting that we cannot send signals faster than the speed of light, so the law of gravitation must be wrong.” 




			 




			2. Very important variables exist of an abstract character and which we are unable to materialize, as do laws with no physical explanation other than arbitrariness. Feynman is resigned and disconcerted by this: 




			 




			a) “In present-day physics we have no knowledge of what energy is. It is something abstract that does not tell us the mechanisms that explain the various formulas.” 




			b) “The law of conservation of energy governs all natural phenomena. It is an abstract idea, not the description of a mechanism. It is a mathematical principle that states that there is a numerical magnitude that does not change when something happens.” 




			 




			3. When referring to quantum mechanics, the current official basis of physical reality recognizes the impotence of having to establish a doctrine on unobservable particles: 




			 




			a) “We know how large objects will act, but small-scale things don’t act that way. So we have to learn about them abstractly or imaginatively and not by our direct experience.” 




			b) “The way things behave on a small scale is so ‘unnatural’; we have no direct experience with it. Here things behave like nothing we know of, so that it is impossible to describe this behavior in any other than analytic ways. It is difficult, and takes a lot of imagination.” 




			c) “No exceptions are found to the quantum-electrodynamic laws outside the nucleus, and there we do not know whether there is an exception because we simply do not know what is going on in the nucleus.” 




			d) “We do not understand the thirty or so diverse particles as different aspects of the same thing; this is proof that we have a lot of unconnected information without a good theory.” 




			e) “This is the horrible state of our present physics. We seem to be slowly groping toward an understanding of the world of subatomic particles, but we really don’t yet know how far we will have to go with this task.” 




			 




			4. In analyzing the physics of living beings, both in biology and psychology, which he assigns to the realm of ideas, Feynman is unable to explain the miracle of life or the importance of the spirit. It is curious to observe how the weight of centuries of material perception of existence prevents such an enlightened mind from speculating with new perspectives that could answer so much doubt. 




			 




			a) “The most important hypothesis of all biology is that everything that animals do is done by atoms.” And referring to himself on the dais, he incredulously asks, “Is it possible that this ‘object’ that is pacing back and forth in front of you, talking to you, is just a bunch of atoms?” 




			b) “When an animal learns something, if it is made of atoms, its brain cells must have changed too. We don’t know where to look when something is memorized. This is a very important problem that has not been solved at all.” 




			 




			5. Paradoxically, the possibility of a digital nature passes through his mind. But Feynman rejects it out of contempt. He prefers to be the child of worthy particles rather than of the denigrating lines of a program: 




			 




			a) “There is an analogy of the brain with computers and computing elements. The relation between thinking and computing machines is a very interesting subject. Of course, this topic will tell us very little about the real complexities of ordinary human behavior. All human beings are so different.” 




			 




			In the face of these confessions, similar to those expressed by many of his great colleagues, such as Hawking or Penrose, is it not logical for me to be drawn irresistibly to reflect on the nature of physical reality? 




			If at any time, reader, you wonder how I had the courage to write the following ideas, remember Feynman. Although, in fact, the initial impulse came from Hawking. 




			 




			
EXCUSES 




			 




			The infinitesimal world has become the realm of fantasy. Physics imitates sects and religions. The gods of myths, who caused eclipses, have been replaced by particles endowed with wave properties or eleven-dimensional strings. Faith has also taken over the scientific method. 




			 




			At Christmas 2010 I took advantage of my free time to read Stephen Hawking’s most recent book, The Grand Design. I read it in an afternoon. I have found few books so revealing and honest. In it, he discusses humanity’s long-standing desire to know what we are, what the laws that govern life are like, and what our role is as protagonists and witnesses of the world around us. 




			This eternal desire to discover the secrets of nature has been consubstantial with human beings since our earliest days. Our species, spectator of the wonders that occur every day and almost always for inexplicable reasons, has tirelessly searched for answers to the constant surprise that constitutes life. 




			Over the course of our existence, men arose, the sorcerers, who tried to attribute the mysteries of creation to fantastic beings capable of causing natural phenomena by means of incredible powers dreamed up by the imagination. They even came to propose rules of conduct to influence celestial processes, such as the practice of shouting and making noise to reverse eclipses of the Sun or Moon. 




			Over time, reflective thinkers took over in this eagerness to diagnose the why of things. These were inquisitive men who, based on witnessing repeated incomprehensible events, accumulated experiences to infer from them the rules that determined these events. These experts then transmitted the acquired knowledge to their disciples, a knowledge that helped them to use the natural processes of everyday life for their own benefit. 




			Later, scientists appeared. With their intelligence, they carefully examined causes and effects, until the human species began to understand the reason for the physical events that were within their reach. Science appeared, and its application to daily life made existence easier. 




			Since nothing explained what we were and why we were here, religion took it upon itself to provide a global answer to man’s role in creation. In doing so, it established rules of conduct that gave meaning to life and, in its own way, also made it friendlier. It soon became clear how religious ideas harmonized societies, ordered personal life and facilitated coexistence. A tool created to explain why we exist, became the great regulator of human relations. 




			At the same time, philosophy took up the baton to respond to the concerns raised by both questions. With a surprising display of intuition and lucidity, it speculated and reasoned throughout the centuries, supported by the thoughts of exceptional individuals who astonished their fellow men with their intelligence, reasoning capacity and imagination. History is full of thinkers, schools, theories and beautiful speculations that reflect the human urge to learn the reason for their lives and their world. 




			Recently, the scientific and technological explosion of the nineteenth and twentieth centuries has transferred the philosophical lucubration to physicists, who have assumed the role of finding the answer to our vital longings. Bookstores are full of scientific texts that speculate on our origin and nature and which, despite their dryness and difficulty of comprehension for most mortals, have shattered sales records. 




			Scientists have earned this position of intellectual privilege because they have been able to find formulas and laws that define well the behavior of our world within our scales of space and time, but they have come up against an insurmountable barrier when it comes to understanding what happens beyond the limits of our observation. It is very difficult to understand the role of what is not directly observable and, for this reason, the subatomic step has posed an impenetrable frontier to knowledge. It is so inaccessible, so small, that it only allows us to observe the effects caused by some more or less violent external disturbances. And, to make matters worse, what is detected does not coincide with the image we previously had in mind of that sub-world, nor does it resemble what happens in our own dimension. 




			The attitude of scientists, determined to find explanations for phenomena provoked by agents that cannot be glimpsed and must be imagined, is once again similar to that of primitive sorcerers who invented scenarios and protagonists to explain their endless sense of wonder. Scientists no longer resort to spells or ritual ceremonies, now faith is based on the magic of mathematical models. These models have led to the discovery that all existence can be simulated by means of computer programs that faithfully reproduce what is observed around us. But when it comes to the smallest elements, the subatomic world, the physical reality that is modeled must necessarily be imagined because it is not and will not be within the reach of our observation. 




			The infinitesimal world borders on the mythical. Sects and religions have moved their scope into the intellectual realm of physics. They no longer imagine gods that vomit stars, now they propose particles with wave properties, eleven-dimensional strings, most of them “coiled”, probabilistic reality, different simultaneous histories... A fantastic world, with surrealist overtones, that tests the imagination of its researchers and the blind faith of the uninitiated. 




			The mechanics of research into the very small must necessarily be subject to a pattern based on the imagined. A set of particles is assumed, intuited on the basis of unexplained phenomena; properties are attributed to each of them; the system is physically perturbed; its response is recorded; a mathematical tool is developed to reproduce its behavior, and the numerical model is adjusted so that its results coincide with what has been observed. The science that captures this process has been baptized as quantum mechanics. 




			This science, so difficult to understand for the layman, boasts a mathematical basis that diagnoses the observed phenomena with great precision. It is worth asking whether the success in prognosis is due to the soundness of the theory that supports it or to the adjustment of model parameters such that its results coincide with the real answer. 




			It is very difficult for non-experts to give an informed opinion on a subject that is the combined intellectual effort of the best thinkers of the twentieth century. Any criticism can border on blasphemy, and any opinion, on the ridiculous. But there is one unquestionable fact: all efforts to relate the hypotheses of the behavior of subatomic particles with the physics of our real life have failed. The unified theory has not been found that simultaneously gives an answer to macroscopic and microscopic phenomena. 




			Man’s inability to observe the very small is not the only barrier to understanding creation. There are others, no less important, that hinder, if not frustrate, our ability to understand. One of them is constituted by the complicated perception of what is most large. The universe and its limits escape human observational capacity, which, with limited tools, tries to understand the movement of distant galaxies and deep space structures that seem to violate the gravitational mechanism. 




			Time, and our transience as instantaneous observers of processes that took place long ago, insurmountably limits the human capacity to ascertain the causes of phenomena that are easier to imagine in the realms of fantasy than in the field of physical rigor. 




			Every day, cosmologists create new hypothetical scenarios to explain the oddities they find in the universe. Dark matter, dark energy, the instantaneous creation of existence out of nothing, multiple universes and the role of antimatter support an imaginative physics more typical of science fiction than of the rigorous thesis to which it is due. 




			These conceptual uncertainties in turn shake the scientific foundations, the dogmas on which technological development is based. Today, almost everything is being questioned: whether new still unknown forms of energy exist; whether the principle of conservation of matter and energy is true; whether the physical and mathematical laws, accepted as immutable until recently, are in fact so, are subject to evolution, or are no more than temporary habits of a nature in perpetual change.... 




			The Platonic universe of our ideal mathematics, which seems to govern existence, falters when it tries to justify itself by physical mechanisms impossible to verify. How do fields capable of generating forces at a distance work? Are there particles beyond the powers of our observation that transmit their effects throughout the universe at the speed of light? Does spacetime have a physical, material or energetic support that sustains a form alterable by the infinite fields that inundate nature? Is it all just pure mathematics that uses mechanisms we do not perceive to energize creation? All this is beyond our capacity for observation and lies in the realm of speculation which attempts to explain the discrepancies between the observed world and that of Plato. 




			At the same time, it is striking that the investigation of reality has turned its back on its spiritual component. I confess my puzzlement on passing from the intellectual sphere of school to the world of science. I was educated in the importance of the spirit. Since childhood I have been convinced of having an eternal soul, much more important than my body, made of fragile flesh destined to die and rot. My soul, so impalpable, is the owner of my ideas, feelings, dreams and concerns. But no one has been able to tell me where it resides, what it is made of or how it behaves. 




			We are all aware that existence is not only made up of physical, corporeal and material entities. Abstract, spiritual entities also coexist with us, which are no less important for lacking matter. Science has not concerned itself with explaining the presence of fundamental actors in evolution, such as ideas, feelings, ambitions or fears. The abstract world that surrounds us is transcendent, immense and decisive in our lives, but regarding it, the advance guard of human knowledge applies the policy of the ostrich, ignores it or, worse, insists on converting it without further ado into a child of chemicals. 




			This objective situation of physics opens the door to upstarts, such as the author of these pages, to boldly expose different points of view and dare to suggest unique answers to the nature of physical reality. If these proposals are disruptive, approach creation from an absolutely different angle and explain many things, the analysis contained in pages like these can even be fun. 




			I believe that this synthesis of the gaps in the officially accepted thesis about our deep nature constitutes an account with enough excuses to justify a text such as this one. 




			 




			
ABSTRACT OR MATERIAL? 




			 




			Science has been able to divine the laws that govern a significant part of the material world, even if it does not know how to explain their mechanisms very well. And yet, it has completely renounced investigating the nature of the abstract universe to which these laws belong. And that might not matter if the abstract universe were a secondary actor in nature. But the opposite is the case. Abstract entities govern creation. 




			 




			In everyday life we rarely think about the role of the abstract in our existence. If we ask ourselves about it, the answer is blunt: abstraction only exists in our mind. The rest, that which is outside of us and constitutes what we call the real world, is material, concrete, tangible, the opposite of what is abstract, that which has so little entity it dissipates in our thoughts like smoke. What value can something that solely nests in my humble head have in creation? 




			In line with this, as humanity has progressed in the use and control of the material protagonists of life, spiritual existence has increasingly taken a back seat. We must recognize that the human being of the twenty-first century is not a reflective creature. He rarely practices introspection to think, reason, dream or fantasize. We are confronted at every instant by such a mass of distractions that we lack appropriate moments to shut our eyes and dive within ourselves in search of ideas, to ask ourselves questions or to try to know ourselves and our world better. 




			In the past, not so long ago, life offered us little novelty and left us plenty of time to be bored. Those long periods with nothing to do were conducive to reflection, analysis, speculation; this unleashed the imagination and allowed us to exercise the quality that defines us as Homo sapiens, to think. But now technology fills all our time and puts in our hands instruments that think and even decide for us. Cell phones, television, the web, search engines and virtual assistants have ended by relegating human thought to the trash bin. 




			Our current introspections are usually limited to remembering situations, pleasant or unpleasant, worrying about the future, wishing for things, planning tasks and lamenting how badly others act, especially the political class. It rarely occurs to us to inquire into the mechanisms that regulate life, to analyze our reactions and much less to ask ourselves the how and why of existence. We already have enough problems without getting entangled in messy affairs, responsibility for which we delegate to the wise and for which we are not prepared. 




			In a social environment such as this, it is disheartening to write a book that tries to share an opinion about what we are and how nature works. A priori it does not seem to be a subject that could interest anyone. However, we must harbor some hidden restlessness within us that explains the success of popular science books. Incomprehensible texts become bestsellers every day. They promise to popularize real theories, which in fact are only speculative, typical of science fiction, and they flaunt striking intellectual ideas with a lot of mathematical baggage, but which have little actual basis. I would wager that ninety percent of those books adorn home libraries without their owners ever getting past the third page. 




			Despite this, discouragement will not thwart my purpose. I am so convinced of my point of view, convinced that I can put it didactically within anyone’s grasp and that at the bottom of all our souls lurks the doubt about what we are and what are purpose is on this beautiful planet that shelters us, that I will try to describe in the simplest and most attractive way possible the theory that explains our nature and which in a certain way breaks with everything that is officially established by the current state of science. 




			To open up the mental path of these pages, I am going to ask you, dear reader, to accompany me in my reasoning. I want us to act together as true detectives, to follow clues, to make discoveries, to make the occasional blind guess, to share disappointments and euphoria, and to investigate where the truth lies. Forgive me, dear and patient follower of these pages, for my giving you the role of Dr. Watson while I reserve for myself the role of Holmes, but I have not come up with any other formula to undertake the exciting adventure that awaits us. Are you ready for this collaboration? Well, here we go. 




			The first thing we are going to do, before beginning the detective investigation, is to establish the basis for distinguishing the abstract from the concrete. By something material we mean that which we perceive as such. Through our senses we can see, touch, smell, hear and taste it. That tree before our eyes is as material as the pair of fried eggs waiting for me on my plate. I find myself material. I see my hands, I feel my heart beating and I run the risk of fracturing myself if I leap from too great a height. 




			We also know that abstract is something that exists, but we cannot touch it because it is not material. Beauty, courage, love, order and mathematics are abstract. All this can be born in our mind and remain secretly in it without anyone being able to perceive it. Of course, I am able to share it if I tell it. A law, a desire, a hypothesis, a disdain, a twinge of hatred or the mental solution of a sudoku are immaterial things. 




			Life, our existence, is constituted by both worlds. The material realm is as important to us as the abstract. Between the two, they generate the stage through which humanity wanders in search of its why. Science has been able to explain quite well the mathematical laws that govern the behavior of a significant part of the material world, even if it speculates with little success when it comes to the very small or the very large. But it hardly knows how to approach the nature of the abstract universe. 




			Despite this distancing, bordering on contempt, it is paradoxical that human beings have managed to make much more progress in developing the potential of the world of ideas than in the world of the material. What we know as the digital transformation, which orders our current life, belongs by its own right to the realm of abstraction. An ordered set of zeros and ones is capable of creating images out of nothing, reproducing our voice, reliving moments of our past existence, dialoguing with us, explaining to us what we do not know and helping us to solve problems of all kinds. However, no one is surprised or gives importance to the fact that the abstract has broken the chains that kept it locked up in our minds and has become the protagonist of a perceptible world that competes on equal terms with the material. 




			Today we know how to reproduce in a computer the behavior of the material world with astonishing realism. We are able to play exciting soccer matches with artificial players, fight epic battles without bloodshed, and design beautiful bridges without having to build them beforehand. We also govern our material life with digital tools, and airplanes fly without pilots and cars are beginning to drive by themselves autonomously. We can do all this thanks to an abstract tool we call an algorithm. 




			At the risk of appearing as if I do not trust the reader’s learning, I must make a small clarification in case someone is not completely clear what an algorithm is. We are going to talk so much about algorithms that I must make sure not to lose, for lack of explanations, any of the few followers who attempt to join me in the search for what we are. To avoid them turning to Wikipedia every time they come across this term in the book, which will be often, I will clarify it with a very schematic example. I also hope to spark a sympathetic smile from the expert. 




			An algorithm is a logical process, programmable in a computer, which decides to impose one result or another according to the value of certain variables. For example: if we are wondering about the physical state of a lake, the algorithm will ask what its temperature is. Is it less than zero degrees? Then the lake will be frozen. Automatically, the algorithm will order it to freeze. And the water will obey. Is it higher than one hundred degrees? The lake will disappear into vapor just because the algorithm tells it to. Does its temperature have an intermediate value? The lake will offer itself placidly to our sight. The freezing or evaporation of the water sheet would not be due to physical phenomena of a material nature, they would solely have the character of commands imposed by the algorithm in relation to the corresponding temperature values. 




			Obviously, this algorithm can be as complex as needed. It could even be designed with the capacity to simulate in detail the physical phenomena of the changes of state of each of the water molecules contained in the lake. We can always develop an algorithm capable of reproducing what we perceive as material with a solution obtained through abstract decisions. 




			Of course, any program that intends to generate life with all its processes must have a very large library of algorithms similar to this one, with the complexity that the apparent reality demands. It is an arduous task, but possible. It would take more work to create the material protagonists of quantum physics and endow them with superhero properties than to replicate trillions of the same algorithmic subroutine. 




			Our everyday life is full of algorithms, even if we are not aware of it. When a mother sends her child to school, she organizes a fully algorithmic agenda: “Before crossing the street, look at the traffic light”; “Don’t pass if it’s red”; “Don’t talk to strangers. If an elderly man asks you to accompany him, run away”; “ Eat your sandwich at twelve o’clock, but if it smells bad, don’t eat it”, etc. It is a program of decisions, full of instructions, that obey a logic and mark some actions depending on the value of some variables. The autonomous vehicle moves guided by immaterial algorithms that stop it at traffic lights, obey traffic signs and avoid all obstacles. 




			The abstract world thus has marvelous tools to be the great conductor of creation. Mathematical equations, the laws of physics and specific sciences such as chemistry or biology force the protagonists to behave in certain ways and to transform a world that must always tend to equilibrium. And these tools can act on matter through mathematical equations that force them to do so or more simply through algorithms. Algorithms have every right to set themselves up as a tool capable of handling nature on their own. Mathematical models that faithfully reproduce all material phenomena are built by algorithms. 




			There is nothing strange about this: all physical formulation is abstract. It is based on laws, principles, ideal variables and arbitrary limits without specifying the material mechanisms that generate it. We know that masses attract each other, but we do not see or imagine the forces that move them. We blindly believe Einstein’s thesis, but no one knows how to explain why matter is converted into energy, and vice versa, nor what the material mechanism is that sustains this. Everything is supported by our imagination and our writings. 




			The idea that emerged from the mind of the great physicist was also abstract, as much as the reasoning that led him to concretize his formulations. And this statement would be meaningless were it not for the fact that these immaterial thoughts have transformed the world of science. How can they have such a great influence on a nature that we perceive as material if they lack matter? 




			Because spiritual activity, absolutely abstract in character, has much more power and influence than physical activity. Human passions generate ethereal feelings that induce the great transformations of existence. Ambition, envy, jealousy or hatred are the causes of wars, the fall of empires, separatisms, exterminations and most of the disasters that have ended with the destruction of entire peoples. 




			Cultural manifestations such as music or literature, belonging to the immaterial world, not only produce motivations and experiences in the human species, but also constitute the instrument to propagate ideas or feelings that are quickly transmitted, provoking reactions of great transcendence. The Gospels, the Bible or Capital, texts belonging to the realm of ideas, have provoked more changes in global existence than any physical earthquake. 




			In the twenty-first century, the abstract world has laid its cards down on the table and is beginning to show itself as the pilot that dominates our lives to the detriment of the material world, which up to now has reigned supreme in our existence. Moreover, this imbalance could be even greater than it appears if we were to recognize that matter also has an abstract component. And perhaps it is not absurd to think that everything we consider material may also be governed by the ethereal. 




			So far, we have only spoken of a material world and an abstract one, which centuries ago would be called spiritual. They are two protagonists that coexist, observe and perceive each other. But at no time have we spoken of interactions. Nature is an immense stage on which the fantastic theater of life is performed, where each character, perceived as material or abstract, has its role, develops its existence, always ephemeral, and interacts with the other actors. 




			The relationship can be between two beings perceived as material or between two abstract entities. In either case, the exchange can be positive or destructive. Can one idea destroy another? It is enough to contemplate the annihilating capacity of a computer virus to accept that an abstract message can end up exterminating another abstract being. And can an idea destroy a material entity? If we accept that the latter also has an important abstract component, as we have just pointed out, its effect can be just as harmful. With each passing day, medicine is discovering more and more evidence of the influence of the spirit in the generation of diseases. Intangible phenomena, such as stress, alter material physical processes, causing sometimes irreparable damage. 




			Can an abstract aggression end a life? Of course it can. To what else can we attribute the loss of millions of victims in all-out wars driven by a nationalistic idea of an immaterial nature? The fanatical voice of an insane politician can drag countless creatures to their death, it can even cause the destruction of an entire country. 




			It is astonishing to think that science has turned its back on the abstract world. Not only has it given up on investigating its nature, but it has chosen to ignore it. The current reductionist thesis explains it as the product of chemical reactions in the neurons of our brains. Reader, if you are interested in this disquisition between the reality perceived as material and the one conceived as abstract, I recommend that you continue reading this book. We will talk about physics, matter, spirit, evolution, species, politics, ideologies... About existence, in short, about its deep nature and the mechanisms that direct it. I promise you reader, you will not be bored. 




			



	 


	 	

	 

   




			
Chapter 1 




		



			
PUZZLEMENT 




			 




			“He who does not concern himself with the constitution of the universe and the problems of life and death is no more than a quadrumane with pretensions.” 




			 




			SANTIAGO RAMÓN Y CAJAL, Charlas de café. Pensamientos, anécdotas y confidencias, 1920 




			 




			
CURIOSITY 




			 




			Who made the universe? Are we the product of chance? Can we exist without a creator? What am I? And Ana, so different from me, so powerful? 




			 




			It was such a wonderful day that reality disguised itself as a dream. The sky was bluer than ever, the sea was softly depositing the foam of its waves on the beach, seagulls were crossing the air playing with joyful cries and the temperature was as perfect as Ana, who was lying next to me, strangely silent, lost in her thoughts. “How beautiful it all is,” I said to myself. “How is so much harmony and grandeur possible?” 




			Amazed by the magnificent spectacle I was contemplating, I again asked myself the usual questions: “Who has made all this? Can nature only be the product of chance? When was it conceived? Why do we exist? What am I? And Ana, so different from me, but so indispensable...?”. 




			With a flick of my hand I tried to put these questions out of my mind. It would be absurd to waste such a unique opportunity to let myself be intoxicated by my surroundings, to instead concentrate on speculations that would lead me nowhere. For as long as the world has existed, man has questioned his origins, his mission and his destiny, and has not yet found a certain answer. Over the millennia, philosophers and scientists have dedicated their lives to unraveling the secrets of existence, and have barely managed to open a few of the infinite doors that remain closed. Supported by nothing but faith and dogma, only religion has dared to give answers that have pacified the concerns of believers. 




			“How badly I want to spoil a sublime moment,” I scolded myself, “a moment in which I can abandon myself to my five senses and recreate myself in the perfection of the moment, how badly I want to heat up my brain with old uncertainties for which there are no answers and which will rob me, in exchange, of a few hours of ecstasy.” 




			But I knew that my counterclaim was useless. Restless curiosity had taken hold of my overactive mind and the cerebral machine was already smoking as I reviewed all the things I knew that might lead to an eventual explanation of the miracle that surrounded me. 




			A few minutes later, blind to paradise, I found myself immersed in a whirlwind of ideas where quantum mechanics, the subatomic world, the Big Bang, black holes, cosmology, the dark matter of the universe, antimatter, the human genome, Einstein, Hawking, Descartes, Plato and Pope Francis were mixed in a confusing jumble. As if that were not enough, I let myself go and spirals of determinism, chaos and complexity emerged mixed with a respectable dose of neuroscience, artificial intelligence, Darwinism and ecology. 




			I must have been wearing that glazed look that reveals my disconnection from the real world and descent into pure abstraction, because Ana broke her unusual silence to reproach me: 




			“Can’t that head of yours take a break, even at a moment like this? Before, when you were young,” she was clearly angry and intended to hurt me, “you knew how to organize your time. You always had time for everything: being with the kids, talking to me, studying, working, thinking and having fun. Now you are permanently in never-never land.” 




			Blushing, I defended myself: 




			“As one gets older, one dares to face new problems, more complicated problems that are very difficult to resolve, and, as one’s faculties decline with the years, it is easy to get lost in eternal disquisitions.” 




			“No,” she replied in defense of her side. “What you have changed is your strategy. Before, you used to organize yourself very well, you divided up your time in an orderly way and you had time for everything. You never tried to tackle all problems simultaneously, because you said it wasn’t possible to solve them all at once and that if they were bunched together they would only lead to confusion. You knew how to dissect things in an appropriate way and you always went to the root of the matter. That’s why you were efficient and, doing one thing after another gave you time for everything... even to dream here beside me.” 




			“Maybe you’re right,” I reflected. “Maybe age not only makes you weaker, but also less expeditious. I’ll try to exercise myself in separating the wheat from the chaff...” 




			I put on the face of a good boy who would never break a dish and I wanted to end the discussion, anxious to get back to the thread of my concerns. 




			“Can you tell me what it is that you were so concerned about that it whisked you away from this setting?” 




			Ana was not going to let me discover the origin of the universe. 




			“Bah, silly stuff... I was reflecting on what we are, what our origins are, what the reason for all this is...” I made a gesture, indicating the horizon. 




			“But won’t that overheated mind ever rest? I’ll never understand those fits of arrogance that make you think you’re talking directly to God. Do you think that bug over there is capable of explaining why the TV set works at home?” 




			Ana pointed skeptically at a tiny beetle that had just sprouted from the bowels of the sand and moved clumsily along slopes that must have looked like giant dunes to it. I shook my head. 




			“And do you know why? Because he’s so small, so isolated in his beach world, that he hasn’t even seen the television, even though it’s right next to him. And you, who are less than a flea, do you think you are going to find the secret of creation? Why don’t you accept with humility that you are so little and have such a limited perspective of what happens to us that you will never be able to glimpse the truth?” 




			Her logic was overwhelming. Somehow, her argument to rescue me from abstraction, in the hope that I would throw in the towel (never better said), forget my speculations and return to our beautiful reality, coincided with the opinion of a significant number of physicists: man is so limited by his scale that it is impossible for him to know precisely what is happening in much of nature. 




			However, despite this being well known, the difficulty of admitting human impotence is so great that no keen scientist will accept it and resign himself to his limitations. He will make every possible imaginative effort to overcome barriers and investigate ever smaller worlds or larger universes. And he will do so, even at the cost of losing the firm ground of rigor, to enter the tempestuous terrain of fantasy. This unusual rebelliousness is behind the fact that a large number of researchers have set the factory of illusions ablaze during the last century and, in the absence of certainties, have channeled science into the realm of speculation. 




			Each new discovery that comes to the fore, whether related to the origin of the universe or the nature of our physical structure, is accompanied by large doses of imagination. This is predictable enough, given the impossibility of taking firm steps on the frontier of the unknown. In light of how speculative the science at the limits of reality is, the scarcity of controversy about it in the scientific world is surprising. Books popularizing the most daring theories quickly become the object of desire of a public, more a reader of science fiction than anything else, so eager to learn the secrets of their existence that they believe at face value things that are in fact nothing more than the footsteps in the void of the books’ restless authors. 




			Ana was right. The desperate struggle to establish fantastic theories to explain our biased observations is nothing but a romantic feat doomed to failure. We are so lacking in reliable evidence that any intellectual effort in that direction seems a useless waste of time. 




			But something a bit twisted in me refused to surrender. It was a thought I could find no place for in the face of so much evidence. There was a piece missing in such obvious reasoning. If we had been created locked in coordinates that kept us isolated from the absolute truth, why had we been given so much curiosity to discover it? Wasn’t it a waste to endow beings with a yearning doomed to failure? It would only make sense to have been born this way if there was a reasonable way to uncover the truth. And since everything in creation has a meaning, this should have been no exception. 




			And suddenly, something made me tremble and threw a ray of hope into my uncontrolled eagerness to speculate. An idea crossed my mind and an electric shock activated my hope. It was so exciting that my chest pounded as in my younger years. Calm down, I said to myself, maybe it’s just another trap of an intellect that is not resigned to recognize its impotence! But it was so suggestive that it was worth investigating. 




			Because a thrilling possibility had occurred to me: since we had no scale or perspective to find the root of our existence, wouldn’t they have left us within our reach a clue, a message, that would reveal the truth? Why else would our capacity for analysis and our restlessness to know exist? Wouldn’t it be a cruel and sterile whim of our creator to endow us with an irresistible desire to know everything and at the same time incapacitate us to discover the truth of existence? No, a clue must surely exist.... Somewhere around us the secret of what we were looking for had to be written. And it wouldn’t make sense for it to be indecipherable: it should be accessible to our intellect. 




			Excited by what was nothing more than a sudden idea, but which I was willing to blindly accept as the absolute truth, I began to snoop left and right through the corners of knowledge in search of the secret that had been bequeathed to us and that could be there, right under our noses, to explain to us where the reason for existence lay. Nervous and unsettled, I understood that I needed rest and method to start the investigation. It was not a question of using the tools of science, but those of deduction. 




			To achieve this, I had to reason more like a detective than a scientist. I had to put on my Sherlock Holmes overcoat and checkered cap, take the magnifying glass and begin to study the case with an analytical eye, without being distracted by the accessory. And I had to do it calmly, without arousing Ana’s alarm, for she, with her characteristic pragmatism, would resist letting me undertake such a search. I snuck a look at her and calmed down. 




			She seemed to have given up on bringing me back to this world. She had closed her eyes again and, relaxed, letting herself be bathed by the sun. “How beautiful she is!” I said to myself. “And to think that this beautiful figure, brimming with life, is only a volume of water, organic molecules and mineral salts! How can something so sublime be made out of such simple elements?” 




			Alarmed at reducing my beloved to a handful of molecules, I reminded myself that I too was crafted from identical ingredients. But, if we are molded from the same things, why are we so different? 




			I was on the verge of looking for explanations to this great mystery, but I was faithful to my promise. I put the question aside for later, promising myself to return to it, and I decided to proceed, step by step, looking for the piece of truth that I was allowed to know. At that time, I did not yet know that by abandoning this reflection I was straying from the path that led to the clue that could solve the case. But no one was going to warn me “hot, hot” or “cold, cold” in my intellectual wandering. So, I unknowingly wandered off the path that would have led me directly to the end of the ball of yarn I was trying to find. 




			The beetle, which had just rolled downhill in the sand, where it now struggled clumsily, reminded me how difficult it is to have the Truth with a capital “T” as your objective. Both the beetle and I were limited, life was disproportionate, and we both had to resign ourselves to humility. Could the beetle also come upon the obvious explanation I was trying to unravel? For an instant I felt discouraged, but I soon snapped out of it. 




			I had enough problems of my own without having to take on the insect’s problems as well! I lay back on the towel, fixed my eyes on the celestial vault, lowered my eyelids and pretended to sleep while my mind, emulating the great detective, began to snoop systematically through the secrets of existence. 




			 




			
ILL-EQUIPPED  




			 




			The human being is ill-equipped to glimpse the totality of creation: he has no access to the very small, he finds the gigantic too distant, he lives too fast in a long-lived universe, his perception of time is too slow to observe the minuscule, and his senses are limited to give him awareness of a narrow band of the wave spectrum.... 




			 




			Man perceives the existence of three worlds, I said to myself. One, which coincides with his scale, where he lives and moves. While it has become better and better known, it still holds many secrets for science. In it, life develops, we use technology and what we call Earth is its material environment. 




			Our mental activity has allowed us to discover many of the laws that govern it and, using them skillfully, to provide humanity with tools to control so-called natural phenomena. Sometimes these laws are so amazing and inexplicable that I am sure they would have seemed like magic to our ancestors. 




			It is natural for us to believe that they hold true for the entire cosmos. Despite our brief existence and our insignificance in the universe, it is understandable that we have elevated them to the absolute category of universal and perpetual principles. And yet we cannot be sure that outside our planet and our time they are still valid, because we do not have the slightest proof of this, nor can we assert the opposite. 




			For centuries we have sought to explain existence in this space where we live. Philosophy and religion have tried to answer this great question, and their arguments have always been limited to our immediate reality, turning into myths those aspects that still remained beyond human intellect. 




			As science has gone about lifting veils and demonstrating that which previously belonged to the terrain of the mysterious and inaccessible to be in fact natural and regulated, religions have been losing strength and philosophy has drifted towards physics. 




			However, the intellectual progress of human beings and their ability to dismantle locks and open closed doors has not brought certainty. Our capacity of observation has made it possible for us to know the world around us quite well, but at the same time it has led us to discover the existence of different ones, located in other dimensions, alien to us, which pose a terrible claim: nothing ensures that we are the protagonists of the universe, because our home is only an infinitesimal and negligible parcel of the perceptible totality. 




			Above our heads shine stars studded with planets; those stars gather in galaxies, which, in turn, form groups; the groups form clusters, rooted in superclusters.... There are galactic walls with millions of structures of this type. With the latest stellar observations, a filamentary structure, like foam, has been perceived extending across the universe. How far? Space also includes an immense void, with no apparent content perceptible to our sight, which seems to possess physical properties impossible to explain with our capacity of perception. 




			Below us, the picture is similar. We are made of cells, composed of molecules made up of atoms. Within them, we find three kinds of particles: electrons, protons and neutrons. It is supposed that they are made up of the union of other elements, subatomic particles, which are so small we cannot glimpse them and therefore must depend on observing the effects of our gross (and expensive) manipulation. The behaviors detected lead us to think there are dozens of them, and there is speculation about their constitution, which is supposed to consist of the agglutination of other units, even more elementary, with names and properties as suggestive as they are little demonstrated (quarks and leptons). 




			Direct observation of this tiny world is impossible. Our microscopes allow us to see cells, with sizes of the order of a tenth of a millimeter. The electron microscope brings us closer to molecules and, blurrily, to atoms with dimensions ten million times smaller than a millimeter. But seeing protons, electrons or subatomic particles is beyond our capabilities. Their size is again ten thousand times smaller than the previous step. 




			The fact that we do not see them does not mean that we cannot prove their existence. Human ingenuity makes it possible to bring them to light through their effects. We are able to propel them, move them, make them collide with each other and reflect their traces in substances sensitive to their impact. But despite this miracle of human tenacity, we are always left in doubt as to whether they really behave like that or are the object of our manipulation. Moreover, who can assure us that they are not in turn made up of other particles millions of times smaller than themselves, which can also be divided and subdivided to an infinitesimal size? 




			Today, we have met a frontier, insurmountable with our current tools, which keeps us from obtaining knowledge of our physical reality and our origin. As early as 1927, Heisenberg laid down the basic principle of quantum mechanics, that of uncertainty, which establishes the impossibility of knowing simultaneously the position and velocity of an electron and, therefore, its trajectory. From then on, particle physics became a search for probabilities rather than certainties, forced by the fact that only an indirect perception with answers open to interpretation is possible. 




			Having established the existence of superimposed worlds, of increasingly larger or smaller size, the human being, who inhabits and almost understands the functioning of one of them, has no real possibility of knowing and understanding the others, not even the spaces closest to his dimension. Nor is he able to determine the number of steps that separate him from the smallest of them all, the one that would have the condition of “elementary brick” or the largest of the existing ones, which could be called the “upper limit of creation”, if either of these actually exists. 




			Graphically, the situation could be summarized in this way: the known universe resembles a Russian doll that always encloses other smaller ones inside it. The human being is inside one of them. It is a large, spacious place, where he has lived since his origin, but so complex that it has required millennia of effort to master it and to know it with a degree of precision. Despite being old yokemates, and that the human being has proved to be very perspicacious, that box through which he wanders still holds secrets for him, still constantly surprises him. In any case, he feels at home in it, like a king in his palace. 




			Of what we do not see, nor can we see, and only perceive abstract signs of provoked by the brutality of our observation, we can only speak in terms of probability because any certainty is impossible. 




			However, this reality which should have discouraged scientists, has not dented the morale of researchers. They are constantly building bigger particle accelerators and developing more complex and sensitive detectors. With expensive tools, they disturb the minuscule and await some answer that will allow them to deduce its nature. 




			No one dares to blaspheme by stating that this is sterile work, too much like a game of blind man’s bluff. Searching for invisible particles, blindfolded, to deduce their identity through a subtle touch or a slight sound is more imagination than science. At the same time, however, it is understandable that we cannot give up the only tool at our disposal capable of opening a narrow slit of perception of the subatomic world. 




			At any rate, as time goes by, the limited results of this research are clear, as are the growing number of downcast faces unable to hide the hopelessness that such expensive and not very revealing installations produce. 




			If it was our luck that the smallest particle we are hunting for happened to be the final one and assumed the role of the “elementary brick” with which everything else is built, the effort would be worth it. Unfortunately, the probability of that is tiny. There is nothing to indicate that we have reached rock bottom. On the contrary, the diversity of particles imagined by mechanokinetic experts seems to suggest that the subatomic world becomes more complex the deeper we delve into it, which does not seem to make much sense either. 




			But our limitations in knowing the globality of what exists do not lie only in size. While it is already a problem that we are too small to glimpse the gigantic and too big to appreciate the minuscule, time poses a similar problem. 




			Our biological clock also limits us to know what surrounds us. The macrocosm is too slow for our impatience. The latest hypotheses put the age of the universe at thirteen and a half billion years. Given that the more we learn, the more this age grows, we can suppose that it is not definitive and we will discover that everything is much older than we suppose. But let’s hold onto it for now because, erroneous or not, it will be useful for our reasoning. In relative terms, if a century were equivalent to a second, the origin of everything around us must have occurred four years ago. 




			Can we extrapolate our observations from such a short observation period to the origin or to the end of time? Can we infer an entire car trip lasting years by measuring its speed and direction in a dozen seconds? 




			And if we look at the microcosm, the problem is the reverse. Particles move so fast that they escape our ability to perceive them. It would be perfectly possible to imagine a civilization living in an electron with an existence lasting less than an instant to our eyes, while, for it, tens of thousands of its years would have elapsed. Its inhabitants would bet on the existence of a Big Bang and an expanding universe, without knowing, or being able to detect, that they were moving at the intelligent impulse of a particle accelerator that, yes, was so slow for their scale that, before its effects could be noticed, several consecutive civilizations would have come and gone. 




			The speed at which events unfold is inversely proportional to the size of their protagonists. Therefore, it is not only the ability to perceive them that separates us from the very large or the very small, but also the time scale. 




			It is perfectly reasonable to think that our entire history could be condensed in a second of the clock of other conscious beings much larger than us, so much so that the Earth would be nothing more than an electron of one of their atoms, and that this temporal disproportion prevents not only any mutual relationship, but not even a glimpse of the respective existence. 




			Time places us once again inside a new Russian doll, inside which there are others to which we are alien because we feel them to be so briefly ephemeral, while our own container in turn is housed in the bosom of gigantic containers that are likewise mysterious to us because of their apparent immobility. How many are there, above and below, if they exist? Could it be that we inhabit a step in an infinite series of stages, each one of them on a temporal scale imperceptible to the rest? 




			On the other hand, the question of whether there is other life like ours in the universe would have to be answered with another question: are we referring to worlds located on our same spacetime scale, on planets similar to ours, but so far away that we can hardly ever reach them, or are we thinking of existences that develop here, right beside us, at different speeds from ours and, therefore, absolutely alien to any detection? There is no doubt that in both dimensions the existence of consciousness, feelings, desires and wishes is possible and even probable, but they would be so far away that, for our purposes, it would not matter whether they existed or not. 




			And that is without taking into account what I could call the beetle syndrome: are there also other worlds parallel to ours, which develop alongside our lives and in close contact with them, of which we are not aware because we do not perceive them? Just as the curious insect that accompanied me in my beach reflection did not even remotely suppose the existence of my television set, is there something similar that escapes our intellect, even though it is right here, just around the corner from us? 




			Our senses lead us to believe that existence is limited to what we perceive, but thanks to physics we know that there is much that escapes our perception. Today we can detect apparently hidden phenomena by means of specifically developed devices that, without them, would otherwise completely escape our senses. I am referring to the world of waves. We are so accustomed to not being surprised by anything that comes our way through scientific progress that it seems quite natural to us to hear through a cell phone, to see on a television set what is happening on the other side of the world or to receive with absolute precision on a computer calculations and series of complex numbers that travel through space without losing any of their order to arrive unscathed on a plasma screen, after having traveled, I would say miraculously, hundreds of kilometers. Is it their abstract nature that allows them to perform feats impossible for matter? 




			Our capacity for sensory perception limits us to the small spectrum of waves that we can contemplate with our eyes or hear with our ears. Or whose thermal effects we feel on our skin. We only detect a tiny part of what surrounds us. And on top of that, as we will see in the next chapter, what our senses tell us is unreliable. As for the rest, everything else they do not tell us about, we have to make do with detecting its presence with antennas and electronic instruments. 




			If we could see with our eyes a broader spectrum of waves than what we are limited to by our retina, we would undoubtedly contemplate a different planet, with a spatial scope crossed by waves of all kinds, with unimaginable colors, spectacular geometric shapes and a dynamic of constant evolution. All we know of this living, multicolored space are its consequences because, thanks to antennas, we know how to extract the information we send out at one point and pick up at another. But we have no idea what goes on within it, despite the fact that it occupies our surroundings and our own time, nor if it is inhabited by imperceptible and unimaginable beings. 




			Fans of the esoteric might well jump at this point of my digression to toot their own horn. And they could take advantage of this gap to introduce paranormal phenomena, the existence of ghostly life and all the paraphernalia that surrounds the restless human interest in what is unknown but can be feverishly imagined. 




			If I were that detective who looks for clues, reasons and deduces evidence, I would have to admit that we have no proof of these possible parallel existences, which only indicates that, if they do in fact exist, they show no signs of communication with ours. For practical purposes, it is equivalent to assuming that there are no such simultaneous lives. This does not rule out that someday science will provide us with an instrument to view the world of waves that will clarify what is happening there and we will discover what today we are prevented from seeing. 




			Cosmologists in favor of the coexistence of multiple universes justify them with dimensions and material and energetic properties alien to our senses. If true, we will never be able to perceive them or establish contact with them to determine how they influence our existence. 




			There are other imaginary worlds created in the minds of physicists to explain natural phenomena that obey mathematical laws, but which do not manifest the material mechanisms that make them possible. The fields of electric or magnetic forces are explained by a universe of particles, carriers of those interactions at a distance, which no one has seen or verified, but which are supposed to be essential for things to happen as they do. They are imagined and unperceived boxes that also escape our senses. 




			There is no question, therefore, that the human being is ill-equipped to glimpse the totality of creation: he has no access to the very small, he finds the gigantic excessively distant, he lives too fast in a long-lived universe, his perception of time is too slow to observe the minuscule, and his senses are limited to giving him awareness of a narrow band of the wave spectrum of very specific dimensions that isolate him from a multitude of phenomena that occur in his environment. 




			This tremendous limitation imprisons us in a small opaque bubble that prevents the understanding of existence by induction. The many remaining gaps are impossible for us to explore and keep us from obtaining a full knowledge of all that has been created. 




			At this point in my reflection, I opened my eyes in despair and returned to the marvelous landscape that had launched me on the twists and turns of my anxiety to discover the reason for existence. “I am where I was,” I said to myself. “I have spent half an hour in lucubration, to arrive at the same conclusion from which I started: there can be no answer to a question if the one who has to answer it does not possess, nor is capable of possessing, adequate information.” 




			Therefore, I repeated to myself over and over, the only possible path lies in seeking a solution to the puzzle within our own world. Here the answer to the great question must be found. If the creator has instilled in us the anxiety to know the secret of our existence, it is because somewhere close to us he has left us a message with the correct explanation. Somewhere there must be a bottle containing a note that explains to us how everything works and what the reason is for the existence of the universe. 




			Determined to search for it until I found it, I closed my eyes again and submerged myself in the sea of my thoughts in search of the crystal helmet that contained the letter from the beyond. 




			 




			
AN INVENTED PERCEPTION 




			 




			Should we happen to entertain a glimmer of hope of learning the behavior of creation, our capacity of perception will bring us back down to the ground. The external world does not exist as we perceive it. We create its image based on senses that interpret as best they can what their limitations allow them to. We are grateful that we can enjoy such a creative perception, but it is also devastating to know that nothing of what we perceive is real. Can we deduce the secret of what we are if our senses deceive us? 




			 




			My certainty of our limitations in investigating the totality of creation had left me in a state of puzzlement. Fortunately, I had the consolation of searching my surroundings for some clue that would lead me to the true reality. So I sat up a little, opened my eyes and looked, pretending to be curious, at the beautiful surrounding landscape. It was there that I would have to focus to discover the secret of what we are. 




			How could I stumble upon a scientific secret if instead of atoms, waves and forces I could only see a blue sea, lazy waves, sand and the occasional swimmer? Then I remembered what I knew about perception. We are not only poorly conditioned by space and time, but we are also limited by our inability to correctly interpret reality. We are tiny and huge creatures at the same time, depending on how you look at it, ephemeral and slow, and to top it off we wear glasses that distort what we see. Blindfolded, we play blind man’s bluff when trying to understand our world. 




			Living beings become aware of existence through our ability to detect what is around us, including ourselves. The mechanism that allows us to be aware of what is happening and the role played by the different protagonists of creation is known as perception. I perceive the place where I am, the friendliness or hostility of my environment, the face of the woman I love, the pain in my stomach or the soccer match that moves me. If perception did not exist, I would not be part of the great stage where our life takes place. 




			These highly important perceptions are what inform the individual of the anomalies that a demanding nature introduces around him. If they do so correctly, each creature is well informed and has the criteria to act and make an adequate response. If they get it wrong, the consequences can be fatal. For this reason, it is essential to pause here and analyze the mechanism that keeps us aware of what is happening to us. 




			There are external perceptions that inform us of what is happening outside of us, and are detected by our senses. There are also internal ones, generated by the activity of our mind. The very feeling of myself as an entity, the self, is simply one more internal perception, which constantly acts, sending me immaterial information in the absence of external stimuli. Within reach of my consciousness is my history, how I feel physically and emotionally, my identity, and also that of my people. The main processor that regulates my behavior is in constant activity. It is attentive to respond to external perceptions and, in the absence of circumstances that demand our reaction, it attends to internal ones, one after the other, depending on the interest of the moment. 




			It seems reasonable to think that the internal perceptions are immaterial, because they are composed of abstract thoughts, memories and desires fabricated by our ethereal mind, but let us accept that the external ones are physical, because they are nourished by the material reality that surrounds us and are received by tangible organs of our body (eyes, ears, nose...), which are also corporeal. It is obvious that the material world is perceived only through our senses, supported by organic elements of our body, while the immaterial world arises within us, and is attributed without further ado to our brain, although no one has been able to locate it with the same certainty that the relationship between vision and retina produces in us. 




			However, the assertion that the senses are capable of correctly informing us of the world we call material is far from true. External perceptions are nothing but a mental fabrication. 




			The external world does not exist as we perceive it. We create its image based on senses that interpret as best they can what their limitations allow them to. When I see Ana’s beautiful skin lying on the beach, I do not see her atoms or the great emptiness between them; I smell her perfume in the range of odors that my pituitary can perceive, but I miss the rest of what my dog is capable of smelling, which is quite a lot. My brain creates an imagined external world from the limited sensations I receive. 




			As professor of neurology Francisco J. Rubia states, “colors, sounds, tastes and smells do not exist out there, but are attributions of our mind. Outside of us there are only electromagnetic radiations of different wavelengths which, when they affect our receptors, produce electrical potentials, the action potentials, which are all the same whether they come from the eye, ear, taste, smell or touch. It is in the different regions of the cortex that the secondary qualities are attributed. Hence, a lesion of the cortical region, where color vision is processed, results in the patient becoming achromatic and not only not seeing colors, but not even dreaming with them.” 




			Although it may be hard for us to accept, sound does not exist, nor is it part of absolute reality, it is only a mental interpretation of a mechanical radiation emitted and transmitted by air molecules. The most curious thing of all is the brain’s capacity to invent the non-existent. When, due to an ocular defect, we lose the vision of a sector of an image, our mind sometimes fills it in and ends up offering us a complete scene. How does it do it? With the same algorithm used by Photoshop when it employs the correction brush tool, which removes from a background that which distorts the harmony of the whole. Our mental activity unquestionably possesses many qualities equivalent to the structure of digital information. One of them manifests itself when its activation engine, which is perception, is governed by abstract orders that activate logical algorithms. 




			Matter is not as we see it. It is made up of particles invisible to us, separated by a great vacuum. If the nucleus of an atom were the size of a peppercorn, the electrons would rotate in a sphere the size of the Teatro de la Maestranza in Seville. Everything around us, including ourselves, is a vacuum crisscrossed by millions of millions of electrons. Ten million atoms fit in one millimeter. And yet, I do not see that void, I perceive instead the velvety skin of my beloved on a sandy beach and a continuous blue sea. Nothing makes me suspect reality. 




			We might think that the difficulty of our perception is only a question of scale, but it is not. Although our eyes are not as sharp as those of an electron microscope, they transmit to us a recreation very different from that of an infinity of fleeting particles, imagining colors that do not really exist. Likewise, our touch deceives us with a solid sensation, which is also unreal. And our ears interpret waves as if they were the sound that in fact never existed by itself. 




			How is it possible to think that this tree, against which I fell as a child and cut myself, could be an empty entity full of dancing electrons? If this is the starting point of this book, you may think, dear reader, that perhaps it would be better to put it down. But I only ask that you give me a chance. Let’s see if with the following arguments I can hold the attention of a rigorous mind. 




			We have defined the material as that which we perceive as such. What we see, touch and feel is there, it exists and cannot deceive us... Or can it... What is a tree? What is it made of? This is easy to answer: of molecules. And what are molecules made of? Of atoms. In other words, a tree is a huge number of atoms separated by vast amounts of vacuum. This is general knowledge, but we don’t see it that way. Why? 




			The answer is obvious: atoms are too small to be seen by our eyes. And so are molecules. So how is the image we see formed? The answer is not complicated: it’s a mental reconstruction that skirts the atoms, hides the gaps and fills with colors, lights and shadows the beautiful view of the tree. 




			And if we touch it? It is exactly the same. Our fingers, also made of atoms, practically empty, never make contact with the particles of the tree. They receive electromagnetic radiation, which is transported by the molecules of our nervous system to the brain. There, a control center processes the information and generates an absolutely prefabricated sensation of touch. The material image that our senses receive from the atomic structure of the tree is what we call perception. 




			Perceiving is not synonymous with becoming aware of reality. It has more to do with the image produced by a painter who interprets reality subjectively and deceives us into believing that it is faithful to what exists. 




			Would we have the same image and the same sensations if the tree were an abstract construction? Why not? How many trees do we see in the cinema that seem real? Do we not hear the rustle of their leaves swaying in the wind or the creaking of their branches when they break? Why can’t we also simulate tactile sensations, smells or tastes? Sensors are already beginning to be developed that transmit tactile perceptions to us from the computer. We feel that the film reflects a material reality because we know that it copies the world we call real, but we do not realize that we are contemplating an abstract stage, digitized on a DVD, filled only with zeros and ones, which produces identical perceptions to what we believe to be material. We are as much deceived by the television as by our own eyes. Our perception transforms the received waves into sensations of our senses. The wave can have a material support, but it can also be abstract. A properly ordered sequence of zeros and ones can compose information with wave properties. 




			The world we call real, the one we perceive as such, transmits to us information that is processed in the brain with abstract tools that produce results identical to those that would be obtained if they received signals exclusively from a digital, ethereal world. It is not clear, therefore, whether the realm of the physical may not itself be composed of abstractions. Feeling it as physical means nothing. I’m sure more than one reader will smile, reflecting that sensation can be abstract up to a limit. If I fall off the branch of an abstract tree and break my leg, it is no longer a matter of perception, but of a serious alteration of my physical structure that may even end my life. 




			This reflection should have made me throw in the towel: how am I going to find the clue that will lead me to intuit what we really are if I am not even able to be sure that what I perceive really exists? Until a moment ago, I knew I was spatially and temporally limited, and I was ill-equipped to observe reality, but now I had just discovered that I was wearing a hood that prevented me from perceiving what surrounded me and offered me instead a scene invented by my mind. Yet despite everything, I did not give up. 
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