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  To be properly understood, the book I present here should be read not as a metaphysical work, much less as a kind of theological essay, but solely and exclusively as a scientific memoir. The choice of title itself indicates this. Nothing but the Phenomenon. But also the whole Phenomenon.


  Nothing but the Phenomenon, first of all. So let us not look for an explanation in these pages, but only an introduction to an explanation of the World. To establish around Man, chosen as the center, a coherent order between consequences and antecedents; to discover, among the elements of the Universe, not a system of ontological and causal relationships, but an experimental law of recurrence expressing their successive appearance in the course of Time: that is, quite simply, what I have tried to do. Beyond this initial scientific reflection, of course, the door remains open, essential and gaping, for more advanced reflections by philosophers and theologians. In this realm of profound being, I have carefully and deliberately avoided venturing at any time. At most, I am confident that, on the level of experience, I have recognized with some accuracy the overall movement (towards unity) and marked in the right places the breaks that, in its subsequent steps, and for reasons of a higher order, philosophical and religious thought would be entitled to demand.1


  But also the whole Phenomenon. And this is what, without contradiction (although it may seem so) with what I have just said, risks giving the views I suggest the appearance of a philosophy. For some fifty years, criticism of the sciences has abundantly demonstrated that there is no such thing as pure fact; but every experiment, however objective it may seem, is inevitably enveloped in a system of hypotheses as soon as the scientist seeks to formulate it. Now, if within a limited field of observation this subjective aura of interpretation may remain imperceptible, it is inevitable that in the case of a vision extended to the Whole it will become almost dominant. Just as meridians converge as they approach the pole, Science, Philosophy, and Religion necessarily converge in the vicinity of the Whole. They converge, I say, but without merging, and without ceasing, until the end, to attack Reality from different angles and planes. Take any book written about the World by one of the great modern scholars, Poincaré, Einstein, Jeans, etc. It is impossible to attempt a general scientific interpretation of the Universe without appearing to want to explain it to the end. But look more closely, and you will see that this "Hyperphysics" is not yet Metaphysics.


  In any effort of this kind to describe the Whole scientifically, it is natural that the influence of certain initial presuppositions, on which the entire structure of the system depends, should manifest itself to the fullest extent. In the particular case of the Essay presented here, two fundamental options—I would like to point this out—are added to each other to support and command all developments. The first is the primacy given to the psychic and to Thought in the Fabric of the Universe. And the second is the "biological" value attributed to the Social Fact around us.


  The preeminent significance of Man in Nature, and the organic nature of Humanity: two hypotheses that one may try to reject at the outset, but without which I do not see how one can give a coherent and complete representation of the Human Phenomenon.


  Paris, March 1947
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  These pages represent an effort to see, and to show what becomes of and what is required of Man, if we place him, entirely and completely, within the framework of appearances.


  Why seek to see? And why turn our gaze more specifically toward the human object?


  To see. One could say that all of Life is there—if not ultimately, then at least essentially. To be more is to unite more: such will be the summary and conclusion of this work. But, as we will see again, unity only grows when supported by an increase in consciousness, that is, in vision. That is undoubtedly why the history of the living world boils down to the development of ever more perfect eyes within a Cosmos where it is possible to discern ever more. Are not the perfection of an animal and the supremacy of the thinking being measured by the penetrating and synthetic power of their gaze? Seeking to see more and better is therefore not a fantasy, a curiosity, or a luxury. See or perish. Such is the situation imposed by the mysterious gift of existence on everything that is part of the Universe. And such is, consequently, to a higher degree, the human condition.


  But if it is truly so vital and blissful to know, why, once again, should we turn our attention to Man? Is Man not sufficiently described—and boring? And is it not precisely one of the attractions of Science to divert and rest our eyes on an object that is finally not ourselves?


  In two ways, which make him twice the center of the world, Man imposes himself on our effort to see, as the key to the Universe.


  Subjectively, first of all, we are inevitably the center of perspective, in relation to ourselves. It was probably a necessary naivety of nascent science to imagine that it could observe phenomena in themselves, as they would unfold apart from ourselves. Instinctively, physicists and naturalists initially operated as if their gaze were looking down from above on a world that their consciousness could penetrate without undergoing or modifying it. They are now beginning to realize that their most objective observations are all imbued with conventions chosen at the outset, as well as with forms or habits of thought developed in the course of the historical development of research. Having reached the limits of their analyses, they are no longer sure whether the structure they have arrived at is the essence of the matter they are studying, or a reflection of their own thinking. And simultaneously, they realize that, as a backlash to their discoveries, they themselves are engaged, body and soul, in the network of relationships that they thought they were projecting from outside onto things: caught in their own net. Metamorphism and endomorphism, a geologist would say. Object and subject merge and transform each other in the act of knowledge. Willy-nilly, from then on, Man finds himself and sees himself in everything he sees.


  This is indeed a form of servitude, but one that is immediately compensated for by a certain and unique grandeur.


  It is simply banal, and even subjugating, for an observer to carry with them, wherever they go, the center of the landscape they are crossing. But what happens to the walker if the vagaries of his journey take him to a naturally advantageous point (a crossroads or a valley) from which not only the view, but the things themselves radiate? Then, as the subjective point of view coincides with an objective distribution of things, perception is established in its fullness. The landscape is deciphered and illuminated. We see.


  This seems to be the privilege of human knowledge.


  One does not need to be human to perceive the objects and forces "in a circle" around oneself. All animals are as capable of this as we are. But it is unique to humans to occupy such a position in Nature that this convergence of lines is not only visual but structural. The following pages will simply verify and analyze this phenomenon. By virtue of the quality and biological properties of Thought, we find ourselves placed at a singular point, at a node, which commands the entire fraction of the Cosmos currently open to our experience. As the center of perspective, Man is at the same time the center of construction of the Universe. By advantage as much as by necessity, it is therefore to him that all Science must ultimately be brought back. If, truly, to see is to be more, let us look at Man and we will live more fully.


  And to do so, let us adjust our eyes correctly.


  Since he has existed, Man has been a spectacle to himself. In fact, for tens of centuries, he has looked only at himself. And yet he is only just beginning to take a scientific view of his significance in the Physics of the World. Let us not be surprised by this slowness in awakening. Nothing is often as difficult to see as what should be "blindingly obvious." Doesn't a child need to be educated to separate the images that besiege his newly opened retina? For Man to discover Man to the full, a whole series of "senses" were necessary, the gradual acquisition of which, we must say, covers and punctuates the very history of the struggles of the Spirit.


  A sense of spatial immensity, in both grandeur and smallness, disarticulating and spacing out, within a sphere of indefinite radius, the circles of objects pressed around us.


  A sense of depth, laboriously pushing back, along unlimited series, over immeasurable temporal distances, events that a kind of gravity continually tends to compress for us into a thin sheet of the Past.


  A sense of number, discovering and appreciating without batting an eyelid the bewildering multitude of material or living elements involved in the slightest transformation of the Universe.


  Sense of proportion, realizing as best we can the difference in physical scale that separates, in dimensions and rhythms, the atom from the nebula, the tiny from the immense.


  A sense of quality, or of novelty, managing, without breaking the physical unity of the World, to distinguish in Nature absolute levels of perfection and growth.


  A sense of movement, capable of perceiving the irresistible developments hidden in very slow processes—the extreme agitation concealed beneath a veil of rest—the entirely new slipping into the heart of the monotonous repetition of the same things.


  Finally, a sense of the organic, discovering the physical connections and structural unity beneath the superficial juxtaposition of successions and collectivities.


  Without these qualities in our gaze, Man will remain indefinitely for us, no matter what is done to make us see, what he still is for so many minds: an erratic object in a disjointed World. — Let us, on the other hand, dispel from our view the triple illusion of smallness, plurality, and immobility, and Man will effortlessly take the central place we announced: the momentary summit of an Anthropogenesis crowning itself a Cosmogenesis.


  Man cannot see himself completely outside of Humanity; nor can Humanity be seen outside of Life, nor Life outside of the Universe.


  Hence the essential plan of this work: Pre-Life, Life, Thought—these three events tracing in the Past, and commanding for the future (Survival!), a single and same trajectory: the curve of the Human Phenomenon.


  Human Phenomenon, — I say it well.


  This word is not chosen at random. I chose it for three reasons.


  First, to affirm that Man, in Nature, is truly a fact, subject (at least partially) to the requirements and methods of Science.


  Second, to make it clear that, among the facts presented to our knowledge, none is more extraordinary or more illuminating.


  Finally, to emphasize the particular nature of the essay I am presenting.


  My sole aim, and my true strength, in these pages, is simply, I repeat, to seek to see, that is, to develop a homogeneous and coherent perspective of our general experience extended to Man. A whole that unfolds.


  Let us not seek here a final explanation of things—a metaphysics. And let us not misunderstand the degree of reality that I attribute to the different parts of the film that I present. When I try to imagine the world before the origins of life, or life in the Paleozoic era, I will not forget that it would be a cosmic contradiction to imagine a human being as a spectator of these phases prior to the appearance of any thought on Earth. I will therefore not pretend to describe them as they really were, but as we must represent them in order for the world to be true for us at this moment: the past, not in itself, but as it appears to an observer placed on the advanced summit where evolution has placed us. This is a safe and modest method, but one which, as we shall see, is sufficient to bring forth, by symmetry, surprising visions of the future.


  Of course, even reduced to these humble proportions, the views I am trying to express here are largely tentative and personal. Nevertheless, based on considerable research and prolonged reflection, they give an idea, by way of example, of how the human problem is posed in science today.


  Studied closely in itself by anthropologists and jurists, Man is a minimal, even diminishing thing. His overly marked individuality obscures the Totality from our view, and our mind is inclined, when considering him, to fragment Nature and forget its profound connections and boundless horizons: all the bad anthropocentrism. Hence the reluctance, still noticeable among scientists, to accept Man as anything other than his body, as an object of Science.


  The time has come to realize that an interpretation of the Universe, even a positivist one, must, in order to be satisfactory, cover the inside as well as the outside of things—the Spirit as much as Matter. True Physics is that which will one day succeed in integrating the whole of Man into a coherent representation of the world.


  May I convey here that this attempt is possible, and that it depends on it, for those who want and know how to get to the bottom of things, the preservation within us of the courage and joy of action.


  In truth, I doubt that there is a more decisive moment for the thinking being than when, the scales falling from his eyes, he discovers that he is not a lost element in cosmic solitude, but that it is a universal will to live that converges and becomes human in him.


  Man is not the static center of the world, as he has long believed, but the axis and arrow of evolution, which is much more beautiful.


  I
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  Moving an object backward in time is equivalent to reducing it to its simplest elements. Followed as far as possible in the direction of their origins, the last fibers of the human compound will merge before our eyes with the very fabric of the Universe.


  The fabric of the Universe: this ultimate residue of ever more advanced scientific analysis... I have not developed with it, in order to describe it properly, that direct, familiar contact which, between the man who has read and the man who has experimented, makes all the difference. And I also know the danger of taking, as materials for a construction that we would like to be durable, hypotheses that, in the minds of those who put them forward, are only meant to last for a morning.


  For the most part, the currently accepted representations of the atom are, in the hands of the scientist, a simple graphic and transitory means of grouping and verifying the non-contradiction of the increasingly numerous "effects" manifested by Matter—effects, many of which, moreover, have no recognizable extension in Man.


  As a naturalist rather than a physicist, I will naturally avoid dwelling on and relying unduly on these complicated and fragile architectures.


  On the other hand, beneath the variety of overlapping theories, a number of characteristics emerge that necessarily reappear in any explanation proposed for the Universe. It is from this definitive "imposition," insofar as it expresses conditions inherent in any natural transformation, even living ones, that the naturalist engaged in a general study of the human phenomenon must necessarily start, and that he can decently speak.


  1. Elementary matter


  Observed from this particular angle, and taken to begin with in its elementary state (by which I mean at a given moment, at a given point and under any given volume), the substance of tangible things reveals itself to us, with increasing insistence, as radically particulate, yet essentially linked, and finally prodigiously active.


  Plurality, unity, energy: the three faces of Matter.


  A) Plurality, first.


  The profound atomicity of the Universe surfaces in a visible form in the realm of everyday experience. It is expressed in raindrops and beach sand. It extends into the multitude of living beings and stars. And it can even be read in the ashes of the dead. Man did not need a microscope or electronic analysis to suspect that he lived surrounded and supported by dust. But to count and describe the grains of this dust required nothing less than the patient sagacity of modern science. Epicurus' atoms were inert and indivisible. And Pascal's tiny worlds could still have their mites. We have now far surpassed, in certainty and precision, this stage of instinctive or ingenious divination. Unlimited in degradation. Similar to those tiny diatom shells whose pattern resolves almost indefinitely, under stronger magnification, into a new pattern, each smaller unit of matter tends to reduce itself, under the analysis of our physicists, into something more finely granulated than itself. And with each new step thus descended towards diminution in the greatest number, it is the total figuration of the World that is renewed and fades away.


  Beyond a certain degree of depth and dilution, the most familiar properties of our bodies (light, color, heat, impenetrability...) lose their meaning.


  In fact, our sensory experience condenses and floats on a swarm of the indefinable. Dizzying in number and smallness, the substrate of the tangible Universe disintegrates without limits downward.


  B) However, the more we artificially split and pulverize Matter, the more its fundamental unity becomes apparent to us .


  In its most imperfect form, but the simplest to imagine, this unity is reflected in a striking similarity between the elements encountered. Molecules, atoms, electrons—these tiny entities, whatever their order of magnitude and name, manifest (at least at the distance from which we observe them) a perfect identity of mass and behavior. In their dimensions and operations, they appear astonishingly calibrated—and monotonous. It is as if all the surface shimmers that charm our lives tend to fade away in depth. As if the fabric of all fabric were reduced to a single, simple form of substance.


  Unity of homogeneity, then . We would find it natural to attribute to cosmic corpuscles a radius of individual action as limited as their very dimensions. Yet it becomes evident, on the contrary, that each of them can only be defined in terms of its influence on everything around it. Whatever space we suppose it to be placed in, each cosmic element completely fills that volume with its radiation. However narrowly circumscribed the "core" of an atom may be, its domain is coextensive, at least virtually, with that of any other atom. A strange property that we will find later on even in the human molecule!


  And, we added, collective unity . The innumerable nuclei that share a given volume of Matter are not independent of each other. Something connects them to each other, making them interdependent. Far from behaving like an inert receptacle, the space filled by their multitude acts on them like an active medium of direction and transmission, within which their plurality is organized. Simply added together or juxtaposed, atoms do not yet constitute Matter. A mysterious identity encompasses and cements them, which our mind struggles with, but is ultimately forced to yield to.


  The sphere above the centers, enveloping them.


  Throughout these pages, at each new phase of Anthropogenesis, we will find ourselves faced with the unimaginable reality of collective connections, and we will have to struggle against them incessantly until we manage to recognize and define their true nature. For now, it suffices to encompass them under the empirical name that Science gives to their common initial principle: Energy.


  C) Energy , the third aspect of Matter.


  Under this word, which conveys the psychological meaning of effort, Physics has introduced the precise expression of a capacity for action, or more accurately, for interaction. Energy is the measure of what passes from one atom to another during their transformations. It is therefore a binding power, but also, because the atom appears to be enriched or depleted during the exchange, a constitutive value.


  From an energy perspective, renewed by the phenomena of radioactivity, material corpuscles can now be treated as temporary reservoirs of concentrated power. Never grasped, in fact, in its pure state, but always more or less granulated (even in light!), energy currently represents for science the most primitive form of universal matter. Hence our imaginations instinctively tend to view it as a kind of homogeneous, primordial flow, of which everything that exists in the world is but fleeting "whirlpools." From this point of view, the universe would find its consistency and ultimate unity at the end of its decomposition. It would hold together from below.


  Let us retain the indisputable findings and measurements of physics. But let us avoid becoming attached to the perspective of final equilibrium that these seem to suggest. A more complete observation of the movements of the world will gradually force us to reverse this perspective, that is, to discover that if things hold together and remain in place, it is only through complexity, from above.


  2. Total matter


  So far, we have looked at Matter "in itself," that is, in its qualities and under any volume, as if we were able to detach a fragment from it and study this sample separately from the rest. It is time to note that this process is pure artifice of the mind. Considered in its physical and concrete reality, the Fabric of the Universe cannot be torn apart. But, like a gigantic "atom," it is the Fabric, taken in its entirety, that forms (apart from Thought, where it is centered and concentrated, at the other end) the only real Indivisible. The history and place of Consciousness in the World remain incomprehensible to anyone who has not previously seen that the Cosmos in which Man finds himself engaged constitutes, through the unassailable integrity of its whole, a System, a Totum, and a Quantum: a System through its Multiplicity, a Totum through its Unity, a Quantum through its Energy; all three within an unlimited outline.


  Let us try to explain this.


  A) The System.


  In the World, the "System" is immediately perceptible to any observer of Nature.


  The arrangement of the parts of the Universe has always been a subject of wonder for humans. Yet this arrangement is discovered to be more astonishing every day, as a more precise and penetrating study of the facts becomes possible for our Science. The more, by means of ever-increasing power, we penetrate far and deep into Matter, the more the interconnection of its parts confuses us. Each element of the Cosmos is positively woven together with all the others: below itself by the mysterious phenomenon of "composition," which makes it subsist at the tip of an organized whole; and above, by the influence exerted by higher-order units that encompass and dominate it for their own purposes.


  It is impossible to cut into this network, to isolate one piece, without it fraying and unraveling at all its edges.


  As far as the eye can see, around us, the Universe holds together as a whole. And there is only one truly possible way to consider it. It is to take it as a whole, as a single block.


  B) The Totum.


  However, if we look more closely at this block, we quickly see that it is much more than a simple tangle of interconnected links. When we talk about fabric or network, we think of a homogeneous network of similar units—which may in fact be impossible to separate—but for which it is sufficient to have recognized the element and defined the law to control the whole and imagine the rest, by repetition: crystal or arabesque, a law of filling that is valid for an entire space, but which is already entirely contained in a single mesh.


  There is nothing in common between this structure and that of Matter.


  At various orders of magnitude, Matter never repeats itself in its combinations. For convenience and simplicity, we sometimes like to imagine the World as a series of planetary systems superimposed on one another, ranging from the infinitely small to the infinitely large: once again, Pascal's two abysses. This is only an illusion. The envelopes of which Matter is composed are fundamentally heterogeneous in relation to each other. The still nebulous circle of electrons and other lower units. The better defined circle of simple bodies, where the elements are distributed in periodic function of the hydrogen atom. Further afield, the circle of inexhaustible molecular combinations. Finally, by leaps and bounds from the infinitesimal to the immense, the circle of stars and galaxies. These multiple zones of the Cosmos encompass each other without imitating each other, so that we cannot pass from one to another by simply changing coefficients. Here, there is no reproduction of the same motif on a different scale. Order and design appear only in the whole. The mesh of the Universe is the Universe itself.


  To say that Matter forms a whole or an ensemble is therefore not enough.


  Woven from a single piece, following a single process, but which never repeats itself from point to point, the Fabric of the Universe corresponds to a single figure: it structurally forms a Whole.


  C) The Quantum.


  And now, if the natural unit of concrete space merges with the totality of Space itself, it is in relation to Space as a whole that we must try to redefine Energy.


  And this leads us to two conclusions.


  The first is that the range of action specific to each cosmic element must be extended in a straight line to the ultimate limits of the World. Since the atom, as we said above, is naturally coextensive with any space in which it is located, and since, moreover, as we have just seen, a universal space is the only one that exists, we must admit that it is this immensity that represents the domain of action common to all atoms. Each of them has the volume of the Universe. The atom is no longer the microscopic, closed world that we might have imagined. It is the infinitesimal center of the World itself.


  Let us extend our gaze to the whole set of infinitesimal centers that share the universal sphere. However indefinable their number may be, their multitude constitutes a grouping with precise effects. For the Whole, since it exists, must express itself in a global capacity for action 2 the partial result of which we find in each of us. Thus we are led to envisage and conceive a dynamic measure of the World.


  Of course, the World has seemingly unlimited contours. To use various images, it behaves for our senses either as a gradually attenuating medium, which fades away without a limiting surface, through some infinite gradation; or as a curved and closed domain within which all the lines of our experience curl back on themselves—in which case Matter would appear to us to be borderless only because we cannot emerge from it.


  This is no reason to deny it a Quantum of Energy, which physicists, incidentally, already believe themselves capable of measuring.


  But this Quantum only takes on its full meaning if we seek to define it in relation to a concrete natural movement, — that is, in Duration.


  3. The evolution of matter


  Physics was born in the last century under the dual sign of fixity and geometry. In its early days, its ideal was to find a mathematical explanation for a world conceived as a system of stable elements in closed equilibrium. Then, like all sciences of the real, it was irresistibly drawn, by its very progress, to become a history. Today, positive knowledge of things is identified with the study of their development. Further on, in the chapter on Thought, we will have to describe and interpret the vital revolution brought about in human consciousness by the very modern discovery of Duration. Let us simply ask ourselves here what enlargements the introduction of this new dimension brings to our views on Matter.


  Essentially, the change brought about in our experience by the appearance of what we will soon call Space-Time consists in the fact that everything we previously regarded and treated as points in our cosmological constructions becomes the instantaneous section of indefinite temporal fibers. To our newly opened eyes, each element of things now extends backward (and tends to continue forward) as far as the eye can see. So that the entire spatial immensity is now nothing more than the slice "at time t " of a trunk whose roots plunge into the abyss of an unfathomable Past, and whose branches rise somewhere into a Future that at first glance appears unlimited. From this new perspective, the World appears as a mass undergoing transformation. The universal Totum and Quantum tend to express and define themselves in Cosmogensis.


  What, at this moment, in the view of physicists, is the form taken (qualitatively) and the rules followed (quantitatively) by this evolution of matter?


  A) The Form.


  Observed in its central, clearest part, the evolution of matter boils down, in current theories, to the gradual construction, through increasing complexity, of the various elements recognized by physical chemistry. Below that, to begin with, is a simplicity that is still unresolved, indefinable in terms of figures, of a luminous nature. Then, suddenly (?) 3 a swarm of elementary corpuscles, positive and negative (protons, neutrons, electrons, photons...), whose list is constantly growing. Then the harmonic series of simple bodies, spread out from Hydrogen to Uranium on the notes of the atomic scale. And then the immense variety of compound bodies, where molecular masses rise to a certain critical value above which, we shall see, we move on to Life. Not a single term in this long series should be regarded, on the basis of sound experimental evidence, as anything other than a compound of nuclei and electrons. This fundamental discovery that all bodies derive from the arrangement of a single initial corpuscular type is the flash of insight that illuminates the history of the Universe before our eyes. In its own way, Matter has obeyed, since the beginning, the great biological law (to which we will constantly have to return) of "complexification."


  In its own way, I said; because, at the atomic stage, many points still escape us in the history of the World.


  First, in order to rise in the series of simple bodies, must the elements successively pass through all the degrees of the scale (from the simplest to the most complicated), through a kind of ontogenesis or phylogenesis? Or do atomic numbers merely represent a rhythmic series of states of equilibrium, a kind of locker where nuclei and electrons suddenly come together? And then, in either case, should we imagine the various combinations of nuclei as immediately and equally possible? Or, on the contrary, should we imagine that, statistically speaking, heavy atoms only appear after light atoms, following a specific order?


  Science does not yet seem to be able to provide definitive answers to these and other similar questions. We currently know less about the upward evolution (I do not say "disintegration") of atoms than we do about the evolution of pre-living and living molecules. However, it remains (and this is the only really important point for the subject at hand) that, from its earliest formulations, Matter reveals itself to us in a state of genesis—a genesis that reveals two of the aspects that best characterize it in its later periods. First, it begins with a critical phase: that of granulation, suddenly giving rise (once and for all?) to the constituents of the atom, and perhaps to the atom itself. Then, at least starting with molecules, it continues additively according to a process of increasing complexity.


  Not everything happens continuously, at any given moment, in the Universe. Nor does everything happen everywhere.


  We have just summarized in a few lines the idea that science today accepts about the transformations of matter: but simply considering these in their temporal sequence, and without yet situating them anywhere in the cosmic expanse. Historically, the fabric of the universe is concentrating into ever more organized forms of matter. But where do these metamorphoses take place, at least from the scaffolding of molecules? Is it indifferently anywhere in Space? No, we all know, but only at the heart and surface of stars. Having considered the infinitely small elementary particles forces us to suddenly raise our eyes to the infinitely large celestial masses.


  Celestial masses... Our science is troubled, yet fascinated, by these colossal units, which behave in some ways like atoms, but whose constitution baffles us with its enormous and (apparent?) irregular complexity. The day may come when some arrangement or periodicity will appear in the distribution of the stars, in composition as well as in position. Do not some "stratigraphy" and "chemistry" of the heavens inevitably prolong the history of atoms?


  We need not engage in these still hazy perspectives. However fascinating they may be, they envelop Man rather than lead to him. On the other hand, we must note and record, because it has consequences even in the genesis of the Spirit, the certain link that genetically associates the atom with the star. For a long time to come, physics may still hesitate over the structure to assign to the immensity of the stars. In the meantime, one thing is certain, which is enough to guide our steps on the paths of anthropogenesis. That is that the manufacture of higher material compounds can only take place with the prior concentration of the substance of the universe in nebulae and suns. Whatever the overall shape of the Worlds, the chemical function of each of them already has a definable meaning for us. The stars are the laboratories where the Evolution of Matter continues, in the direction of large molecules, following specific quantitative rules, which we will now examine.


  B) Numerical laws .


  What ancient thought had glimpsed and imagined as a natural harmony of numbers, modern science has grasped and realized in the precision of formulas based on measurement. It is in fact to ever more meticulous measurements, rather than to direct observations, that we owe our knowledge of the micro and macro structure of the universe. And it is still more daring measurements that have revealed to us the calculable conditions to which all transformation of Matter is subject, in the power it brings into play.


  I do not need to enter here into a critical discussion of the laws of energetics. Let us simply summarize those that are accessible and indispensable to any historian of the world. Considered from this biological perspective, they can be reduced, for the most part, to the following two principles


  



  First Principle. During transformations of a physical and chemical nature, we do not observe any measurable appearance of new energy.


  All synthesis has a cost. This is a fundamental condition of things, which persists, as we know, even in the spiritual realms of being. In all areas, progress requires, in order to be achieved, an increase in effort and therefore in power. But where does this increase come from?


  In abstract terms, one could imagine, in order to meet the growing needs of evolution, an internal increase in the world's resources, an absolute increase in mechanical wealth over the ages. In fact, things seem to happen differently. In no case does the energy of synthesis appear to be quantified by the contribution of new capital, but rather by expenditure. What is gained on one side is lost on the other. Nothing is built without equivalent destruction.


  Experimentally and at first glance, the universe, considered in its mechanical functioning, does not present itself to us as an open quantum, capable of embracing an ever-greater reality, but as a closed quantum, within which nothing progresses except through the exchange of what was initially given.


  That is the first appearance.


  



  Second Principle. But there is more. During any physical-chemical transformation, thermodynamics adds that a fraction of usable energy is irretrievably "entropized," that is, lost in the form of heat. It is possible, no doubt, to symbolically preserve this degraded fraction in equations, so as to express that nothing is lost, nor is anything created, in the operations of Matter. This is pure mathematical artifice. In fact, from a real evolutionary point of view, something, in the course of any synthesis, is definitively burned to pay for that synthesis. The more the energy quantum of the world functions, the more it wears out. Taken within the field of our experience, the concrete material universe does not seem to be able to continue its course indefinitely. Instead of moving indefinitely in a closed cycle, it irreversibly describes a branch with limited development. And in this way it separates itself from abstract magnitudes to rank among the realities that are born, grow, and die. From Time it passes into Duration; and it definitively escapes Geometry to become dramatically, in its entirety as well as in its elements, an object of History.


  Let us translate the natural meaning of these two principles of Conservation and Degradation of Energy in a figurative way.


  Qualitatively, as we said above, the Evolution of Matter manifests itself to us, hic et nunc, as a process in which the constituents of the atom ultra-condense and intercombine. Quantitatively, this transformation now appears to us as a definite but costly operation, in which an original momentum is slowly exhausted. Laboriously, step by step, atomic and molecular structures become more complex and rise higher. But the upward force is lost along the way. Moreover, within the terms of synthesis (and all the more quickly as these terms are higher), the same wear and tear acts that undermines the Cosmos in its entirety. Little by little, the improbable combinations they represent are broken down into simpler elements that fall back and disintegrate into the amorphousness of probable distributions .


  A rocket that rises following the arrow of Time, and blossoms only to fade away—a rising eddy within a descending current, such would be the figure of the World.


  So says Science. And I believe in Science. But has Science ever bothered to look at the World in any other way than from the Outside of things?


  CHAPTER II

  LE DEDANS DES CHOSES
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  Between materialists and spiritualists, between determinists and finalists, on a scientific level, the dispute continues. After a century of debate, each side remains firm in its position and presents its opponent with solid reasons for doing so.


  As far as I can understand this struggle, in which I have found myself personally involved, it seems to me that its prolongation has less to do with the difficulty of reconciling certain contradictory appearances of mechanism and freedom, death and immortality in Nature, than with the difficulty encountered by two groups of minds in finding common ground. On the one hand, materialists insist on talking about objects as if they consisted solely of external actions, of "transient" relationships. On the other hand, spiritualists stubbornly refuse to emerge from a kind of solitary introspection in which beings are seen only as closed in on themselves, in their "immanent" operations. Here and there, people are fighting on two different levels, without meeting each other, and each sees only half of the problem.


  My conviction is that the two points of view need to come together, and that they will soon do so in a kind of generalized phenomenology or physics, where the inner face of things will be considered as well as the outer face of the world. Otherwise, it seems to me, it will be impossible to cover the totality of the cosmic phenomenon with a coherent explanation, as science must strive to do.


  We have just described, in its measurable connections and dimensions, the Outside of Matter. In order to advance further in the direction of man, we must extend the basis of our future constructions to the Inside of this same Matter.


  Things have their interior, their "quantum to self," one might say. And this presents itself in defined relationships, either qualitative or quantitative, with the developments recognized by science in cosmic energy. Three statements form the three parts of this new chapter.


  To address them, as I must here, will require me to digress into the Past and anticipate somewhat the Life and Thought. But is it not the nature and difficulty of any synthesis that its conclusion is already implied in its beginnings?


  1. Existence


  If there is one perspective that has been clearly revealed by the latest advances in physics, it is that, in our experience, within the unity of Nature, there are spheres (or levels) of different orders, each characterized by the dominance of certain factors that become imperceptible or negligible in the neighboring sphere or level. At the average scale of our organisms and our constructions, speed does not seem to alter the nature of matter. Yet we now know that at the extreme values reached by atomic movements, it profoundly modifies the mass of bodies. Among "normal" chemical elements, stability and longevity seem to be the rule. And now this illusion has been destroyed by the discovery of radioactive substances. On the scale of our human existence, mountains and stars seem to be models of majestic fixity. We now see that, observed over a long period of time, the Earth's crust is constantly changing beneath our feet, while the heavens carry us along in a cyclone of stars.


  In all these cases, and in other similar ones, there is no absolute appearance of new greatness. Every mass is modified by its speed. Every body radiates. Every movement, slowed down sufficiently, appears to be motionless. But, on a different scale or at a different intensity, a certain phenomenon becomes apparent, invading the horizon, extinguishing other nuances, and giving the whole spectacle its particular tone.


  So it is with the "inside" of Things.


  In the field of physical chemistry, for a reason that will soon become apparent, objects manifest themselves only through their external determinisms. In the eyes of the physicist, there is legitimately nothing (at least until now) but an "outside" of Things. The same intellectual attitude is still permissible for the bacteriologist, whose cultures are treated (with a few major difficulties) as laboratory reagents. But it is already much more difficult in the world of plants. It tends to become a challenge in the case of biologists interested in the behavior of insects or cnidarians. It appears simply futile in the case of vertebrates. And finally, it fails completely with humans, in whom the existence of an "inside" can no longer be avoided, since it becomes the object of direct intuition and the substance of all knowledge.


  The apparent restriction of the phenomenon of consciousness to higher forms of life has long served as a pretext for science to eliminate it from its constructions of the universe. A bizarre exception, an aberrant function, an epiphenomenon: Thought was classified under one of these terms in order to get rid of it. But what would have become of modern physics if radium had simply been classified among "abnormal" bodies? Obviously, the activity of radium has not been, and could not be, neglected, because, being measurable, it forced its way into the outer fabric of matter, whereas consciousness, in order to be integrated into a system of the World, requires us to consider the existence of a new face or dimension in the Fabric of the Universe. We shy away from the effort. But who does not see, here and there, an identical problem arising for researchers, which must be solved by the same method: discovering the universal beneath the exceptional.


  We have experienced this too often lately to still be able to doubt it: a natural anomaly is nothing more than the exaggeration, to the point of becoming noticeable, of a property that is widespread in an elusive state. When observed closely, even in a single point, a phenomenon necessarily has, by virtue of the fundamental unity of the World, a ubiquitous value and roots. Where does this rule lead us if we apply it to the case of human "self-knowledge"?


  "Consciousness appears with complete evidence only in humans," we are tempted to say, "so it is an isolated case, uninteresting to science."


  "Consciousness appears with obviousness in Man," we must correct ourselves, "therefore, glimpsed in this single flash, it has a cosmic extension, and, as such, is surrounded by indefinite spatial and temporal prolongations."


  The conclusion is fraught with consequences. And yet, I am unable to see how, in keeping with the rest of science, we could escape it.


  Deep within ourselves, without question, an interior appears, through a tear, at the heart of beings. This is enough for this "interior" to impose itself, to one degree or another, as existing everywhere and since the beginning of time in Nature. Since, at one point within itself, the Fabric of the Universe has an inner side, it must necessarily be two-sided in structure, that is , in every region of space and time, as well as granular, for example: coextensive with their Outside, there is an Inside of Things.


  Hence, logically, the following representation of the World, disconcerting to our imaginations, but in fact the only one that can be assimilated by our reason. Taken at its lowest point, precisely where we placed ourselves at the beginning of these pages, the original Matter is something more than the particle swarm so wonderfully analyzed by modern Physics. Beneath this initial mechanical layer, we must conceive of a "biological" layer, reduced to the extreme but absolutely necessary to explain the state of the cosmos in subsequent times. Within it, Consciousness 4, and therefore Spontaneity, these three expressions of the same thing, it is no more possible for us to experimentally establish an absolute beginning than it is for any other line of the Universe.


  In a coherent perspective of the World, Life inevitably presupposes, and as far as the eye can see before it, Pre-Life 5 .


  But then, spiritualists and materialists alike will object, if everything in Nature is, at its core, alive, or at least pre-alive, how is it possible for a mechanistic science of Matter to be built and triumph?


  Determined on the outside and "free" on the inside, are objects, in their two aspects, irreducible and incommensurable? And in that case, where is your solution?


  The answer to this difficulty is already implicitly contained in the observations presented above on the diversity of "spheres of experience" that overlap within the World. It will become clearer when we have seen the qualitative laws according to which what we have just called the Inside of Things varies and grows in its manifestations.


  2. Qualitative laws of growth


  Harmonizing objects in Time and Space, without claiming to fix the conditions that may govern their inner being. Establishing in Nature a chain of experimental succession, and not a link of "ontological" causality. In other words, to see—and not to explain—is, let us not forget, the sole purpose of the present study.


  From this phenomenal point of view (which is the point of view of Science), is there any way to go beyond the position where our analysis of the Fabric of the Universe has just stopped? We have just recognized in it the existence of an internal conscious side that necessarily doubles, everywhere, the external, "material" side, which is usually the only one considered by Science. Can we go further and define the rules according to which this second side, which is most often hidden, comes to the fore and then emerges in certain areas of our experience?


  Yes, it seems so; and very simply, provided that we put together three observations that each of us may have made, but which only take on their true value if we think to link them together.


  

  A) First observation: Considered in its pre-vital state, the Inside of Things, whose reality we have just admitted even in the nascent forms of Matter, should not be imagined as forming a continuous sheet, but as affected by the same granulation as Matter itself.


  We will soon have to return to this crucial point. As far back as we can see, the first living beings appear to our experience, in size and number, as kinds of "mega-" or "ultramolecules": a bewildering multitude of microscopic nuclei. This means that, for reasons of homogeneity and continuity, the pre-living can be guessed at, below the horizon, as an object participating in the structure and corpuscular properties of the World. Viewed from within, as well as observed from without, the Fabric of the Universe therefore tends to resolve itself backwards into a dust of particles: 1) perfectly similar to each other (at least when observed from


  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  3. Spiritual energy
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