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      Distant cluster of galaxies as observed by the Hubble Space Telescope. Photo courtesy of NASA’s Space Telescope Science Institute.
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      PREFACE

      NOT ALL SCIENTIFIC DISCOVERIES come about as a result of a long and arduous transcendental journey. However, this one did. It began one night in the spring of 1968 when a series of insights began flooding into my mind, concepts at once simple yet of considerable advancement. The ideas themselves were as amazing as the manner in which they were coming to me, as if sensed from some other level. Superimposed on the background of the music I had been listening to in my Johns Hopkins dorm room came notions of flux, balance, and dynamic equilibrium. I was shown these principles harmonizing together, forming the very essence of existence. Like an attentive pupil, I absorbed them.

      There seemed to be an urgency about the whole affair. I was given to understand that, sometime back during the course of its development, Western science, or more specifically physics, had mistakenly taken the wrong turn. It was not that its experiments were improperly construed or that its observations were improperly made; it had to do with the theoretical framework that had been set up to interpret them. The errors were at a very basic assumptive level. I was shown that the classical physicist’s view that physical reality is comprised of inert structures at its most basic level was wrong. I saw that nature at its most fundamental level is instead in perpetual balanced change, like life itself.

      This new ecological metaphysics filled me in the months that followed. I began seeing how, through recurrence, natural processes formed the enduring systems around us, atoms, living organisms, solar systems, galaxies, and so on. I understood that there was hierarchical structure to this vast chain of being, with systems nested within systems in a repeating manner. And so began the formulation of “my theory of existence,” a theory of systems founded on the principle of process.

      Almost five years later, I discovered, with some relief, that others had followed this same path. Seminal thinkers such as Ludwig von Bertalanffy, Kenneth Boulding, and others had banded together seventeen years earlier and formed the Society for General Systems Research, which now had a membership of over a thousand. Here was not one individual, but a whole society of scientists who, like myself, were studying the fabric of nature and finding it to be governed by specific laws of organic process. And there were others who had also blazed the way, such as Pierre Teilhard de Chardin and Alfred North Whitehead. The burden of responsibility to communicate these basic truths to others was lifted from my shoulders.

      But my journey was far from finished. At about that same time, I had become engrossed in learning about a new branch of thermodynamics that studied how certain systems whose constituents abide in a state of incessant flux spontaneously generate orderly patterns from their internal chaos. Writings by Prigogine, Nicolis, and others; a picture of exotic chemical waves spiraling on the front cover of Science magazine; a paper by Einstein speculating on the fundamental nature of matter—all these combined together one night to spawn in an insightful flash a new theory of microphysics. A new dimension had opened up for me, and I was for some days sensing the flux in all things, even in rocks—things that my former academic physics training had taught should be lifeless.

      When it first came forth, the theory was crudely formed. It would take several years to hone and refine its concepts. This new approach to subatomic physics, which I later came to call subquantum kinetics, was based not on mechanics but on chemistry, not on static structure but on process. This new microphysics followed an avenue that had been overlooked by eighteenth- and nineteenth-century ether theorists for the simple reason that chemical waves and “dissipative structures” had not yet been discovered at that time. The only models then available for understanding wave and particle phenomena were mechanical in nature. Subquantum kinetics was not just pleasing from a philosophical standpoint. It surpassed conventional physics in a number of respects. It explained the origin of matter and energy, the structure of matter, how force fields arose, and how they induced movement. It could also solve many of the problems that plagued standard physics.

      As the theory took shape, I realized that a new mission once again lay ahead of me, a responsibility to communicate a discovery of great importance. As before, I was to find that others had followed this path. But in this case, these former theorists lived in an era much further back in time, before the dawn of recorded civilization.

      This shocking discovery happened in 1975 while I was working as a consultant in Boston. A friend, after hearing me describe subquantum kinetics, commented that the basic idea sounded a lot like the Tarot metaphysics and urged me to take a class on the subject. Several weeks later I noticed that a weekly adult education class on the Tarot was scheduled in the Harvard Square area, so I decided to attend.

      After the first few lectures it became apparent that there was indeed a strong similarity between the symbolic meaning of the major Tarot arcana and concepts basic to my process physics. I recognized that the Tarot was describing the science of system genesis, the process by which ordered forms (systems) spontaneously spring into being. More specifically, it was presenting a theory of how our universe came into being!

      I was stunned. Here was a physics based on systems principles discovered mostly in the latter half of the twentieth century that were known to people many thousands of years ago. All that I had learned about Western civilization’s rise from a primitive past lay hopelessly shattered.

      The next year I moved to Oregon to begin work at Portland State University on a doctorate in general system theory. This was one of the few universities in the world offering a degree in this fascinating field. While there, I continued refining subquantum kinetics and made a major theoretical breakthrough in the summer of 1978. 1 also continued investigating the ancient roots of this esoteric physics. I had found that this science of creation was not unique to the Tarot. The same principles also appeared in the symbology of astrology, in the I Ching, and in certain ancient myths describing the world’s creation.

      After years of hard work, my theory of subquantum kinetics was finally published in 1985 in a special issue of the International Journal of General Systems. Subsequently, many of its astronomical and cosmological predictions were published in a number of other scientific journals. In 1994, I published a book on the theory entitled Subquantum Kinetics (see 
www.etheric.com). Now it is time that the full story about its ancient origins is known. This book reveals for the first time advanced scientific wisdom that has remained hidden for so long in our ancient myths and esoteric lore. Consider this legacy left by our predecessors and wonder—who were they?
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        A LOST SCIENCE REDISCOVERED
      

       

      
        OUR ANCIENT LEGACY

        From ancient times to modern, people have been fascinated by the idea that Earth was once peopled by a civilization that had developed a highly advanced science. In his Dialogues, Plato writes about how the early ancestors of the Greeks and Egyptians had developed a technically advanced culture, but their intellectual achievements had been later lost due to humanity’s endurance of a global conflagration and deluge that culminated around 11,600 years ago.1

        The notion prevalent among many paleontologists that human civilization began for the first time only 6,000 years ago is challenged by ancient texts that trace the culture and science of China, India, and Egypt to a civilized prehistory of considerably greater antiquity. For example, Manetho, an Egyptian priest who lived in the third century B.C.E., reported that the divine and mortal dynasties that reigned prior to the beginning of the historical Egyptian empire spanned a total of 24,927 years. The historical period of ancient Egypt is recognized to have begun following the unification of Upper and Lower Egypt under Menes, an event that is variously dated between 4240 B.C.E. and 3200 B.C.E. Consequently, Manetho maintained that Egyptian prehistoric civilization began more than 30,000 years ago.

        The Royal Papyrus of Turin gives an even earlier date. It lists the kings who ruled over Upper and Lower Egypt prior to Menes and the total length of their reigns as 36,620 years, thereby placing the origin of Egyptian prehistoric civilization at around 42,000 years before the present.2 A passage from the writings of Herodotus may corroborate this early date. After stating that 340 generations of kings and priests had ruled over Egypt, Herodotus said that he had been told that during this long succession of centuries “the sun moved from his wonted course, twice rising where he now sets, and twice setting where he now rises.” The Egyptologist R. A. Schwaller de Lubicz has suggested that this seemingly puzzling passage be taken in an astronomical sense, that during this long period of rulership the Earth’s axis had precessed through one and a half Great Cycles, slowly translating the vernal equinox so that it passed one and a half times through the zodiac sign sequence. As a result, on two previous occasions the spring sun would have risen in the opposed constellation, where it today sets.3 Given that it takes about 26,000 years for the poles to make a complete Great Cycle revolution, Schwaller de Lubicz estimates a passage of 39,000 years up to the time of Herodotus, placing the beginnings of Egyptian civilization at around 41,500 years before the present.

        Mysterious megalithic structures of possible prehistoric origin have been found at various sites throughout the world, such as the Temple of the Sphinx adjacent to the Giza Sphinx; the cyclopean fortress at Baalbek in Lebanon; the strange statues on Easter Island; and the pre-Incan fortresses, temples, and walls found at Ollantaytambo, Tiahuanaco, and Sacsahuaman in the Peruvian Andes. The immense size of the blocks and the way they are interlocked to form some of these monuments suggest that their construction utilized technologies far in advance of those available to known ancient civilizations. Could these be relics of a technically advanced race that once inhabited the globe and met its decline during a period of climatic turmoil?

        Geological evidence indicates that from about 14,000 B.C.E. until about 9600 B.C.E., the Earth’s climate experienced abrupt changes that brought it out of the last ice age. This harsh transition was marked by periods of rapid ice sheet melting and withdrawal, continental flooding, and a prolonged episode of mass animal extinction. If civilized antediluvian empires collapsed during this interval, as legend appears to suggest, it is conceivable that certain of their scholars would have had the foresight to attempt to preserve some of their science for transmission to future generations in the hope that it would one day be understood.

        Such transmission of knowledge could explain why certain of the ancient cultures were able to spring into existence fully developed from the very start of their recorded histories. In the case of ancient Egypt, Schwaller de Lubicz notes that from the dawning of the historical period with the appearance of the first known pharaohs there existed a complete writing, a carefully established calendar, a social order, a census, and a perfectly ordered myth and cult, all of which point to the existence of a long civilized epoch preceding the historical period.4 In particular, he points out that the Egyptian Sothic calendar, which was in use as early as 4240 B.C.E., was quite advanced by most standards. Based on observations of the heliacal rising of the star Sirius, known to the ancient Egyptians as Sothis, it yields a highly accurate solar year of 365¼ days. This implies that the Egyptians had an exceptional knowledge of astronomy inherited from prehistoric times.

        The Egyptologist John Anthony West agrees with Schwaller de Lubicz’s assessment of ancient Egyptian culture. He remarks:

        Every aspect of Egyptian knowledge seems to have been complete at the very beginning. The sciences, artistic and architectural techniques and the hieroglyphic system show virtually no signs of a period of “development”; indeed, many of the
achievements of the earliest dynasties were never surpassed, or even equaled later on. This astonishing fact is readily admitted by orthodox Egyptologists, but the magnitude of the mystery it poses is skillfully understated, while its many implications go unmentioned.

        How does a complex civilization spring full-blown into being? . . . The answer to the mystery is of course obvious, but because it is repellent to the prevailing cast of modern thinking, it is seldom seriously considered. Egyptian civilization was not a “development,” it was a legacy.5

      

      
        DO MYTHS ENCODE SCIENTIFIC TRUTHS?

        If advanced knowledge from prehistoric times had been transmitted orally across the intervening “dark age,” it is quite possible that it would have been conveyed in the form of symbol-laden myths and lore. By concealing abstract scientific concepts in entertaining stories that were meaningful to tribal cultures, this science would have survived through the generations even though its carriers might not understand its significance.

        Tradition holds that fragments of such an advanced science have survived in astrology, in the Tarot, and in the symbolism of certain ancient myths. The specifics of this hidden knowledge, however, have long eluded Hermetic scholars. It is as though they had been left to fathom the depths of cryptic physics texts containing just equations with no accompanying words of explanation. Nevertheless, with the scientific under standings that have emerged over the past several decades, it is now possible to fill in the missing background material and reconstruct this lost science.

        Modern scientists have only recently begun to understand and formulate concepts that explain how living systems function and to generalize these ideas to form the interdisciplinary field of study called general system theory. Key to this new understanding is that natural systems maintain their physical form or state of order through the continuous operation of energy-expending, order-building processes. By understanding that process is fundamentally important to structure, systems theorists have also been able to explain how natural systems first came into being. Applying these order-genesis concepts to a variety of scientific disciplines, they have been able to describe how tornadoes form in a turbulent atmosphere, how chemical concentration patterns self-organize in reacting chemical solutions, how proto-organisms may have first developed out of nutrients in the Earth’s primeval oceans, how new social orders emerge, and how creative thoughts spontaneously come into being. As recently as 1973 these ideas were applied to the microphysical realm to develop a theory of how matter and energy first came into being in our universe. So it is indeed quite surprising to find that specific myths and lore from the dawn of recorded history use similar concepts to construct a highly sophisticated cosmological science.

        When certain creation myths are closely examined, the various actions or attributes of their main characters are found to portray, through metaphor, a sequence of fundamental natural principles that describe how the physical world first came into being out of a primordial vital flux. This same scientific theory of creation is found in the Egyptian story of Atum, the Sumerian myth of Anu and Apsu, the Enuma Elish myth of ancient Babylon, as well as in various creation myths from ancient Greece, India, China, and Polynesia. It is also encoded both in the Tarot and in the lore of astrology. Moreover, scattered fragments of it appear in the process-oriented meta physical writings of Heraclitus, Lao Tzu, and Confucius and in ancient Hindu and Buddhist mystical teachings.

        A common theme that runs through many of the ancient traditions is their depiction of earth and sky separating from an initially unitary state at the dawn of physical creation. For example, the ancient Egyptians had a myth explaining that the physical universe was created precisely at the moment when the air god Shu separated his two children, Geb (earth) and Nut (sky), from their initially unitary love embrace. Sumerian myth relates that physical creation began when the heaven god An and earth goddess Ki uncoupled from their initially commingled state. According to Akaddian myth, the universe began to form when the warrior hero Marduk split the body of the defeated ocean goddess, Tiamat, thereby forming the sky and earth from her two halves. We encounter the same separation metaphor in the book of Genesis, where the moment of creation is marked by God’s division of the primordial waters into heaven and earth. Even in the Southern Hemisphere, the Maori of New Zealand have a myth stating that the physical world became created when Tane, the god of the forests, separated his parents Rangi (sky) and Pappa (earth) from their initial love embrace. The ancient Chinese P’an-ku creation myth also depicts this bipolar emergence. It relates that in the beginning there existed chaos, which was contained in a single cosmic egg. Chaos then separated into earth (yin) and sky (yang), the two being pushed apart by the dwarf P’an-ku, who for 18,000 years grew in size at the rate of ten feet per day.*1 It is said that out of his body grew the cardinal mountains, stars, planets, thunder, lightning, rain, rivers, seas, soil, and rocks.

        Could these myths be more than just entertaining stories? Consider, for example, the myth of P’an-ku. According to the ancient Chinese, yin and yang signified feminine and masculine aspects of an all-pervading ether, the subtle substance that forms all material things. This ancient ether, however, was substantially different from the mechanical ether of the classical era of modern physics. Whereas the ether of classical physics was inert and unchanging, its more ancient predecessor was conceived to be an active substance, one that transmuted and reacted much like a reacting chemical solution. Its yin and yang polarities were conceived to continuously transmute into one another in a never-ending cyclical process, yin alchemically transforming into yang, and yang alchemically transforming into yin. In their “separated,” postcreation state, yin and yang were said to reciprocally alternate in dominance in repeating cycles, a predominantly yang condition always evolving into a predominantly yin condition, and back again in cyclic fashion. In effect, the P’an-ku myth portrays the creation of the physical world as the primordial self-emergence of an etheric wave pattern that proliferated to generate all physical form. Only during the early twentieth century did modern science discover that subatomic particles, the building blocks of our physical world, were formed of fields having wavelike characteristics.

        Since the yin-yang wave was conceived to arise in an ether that was continually transforming, it is better likened to a chemical wave than a mechanical wave. Chemical waves are fundamentally very different from mechanical waves. They form only in solutions that are in the process of reacting, consuming energy-rich reactants and releasing energy-depleted reaction products. More specifically, they arise only from reactions that proceed in a closed loop much like the yin-yang transformation loop of ancient Chinese metaphysics. Such waves consist of cyclic variations in the concentrations of chemical species engaged in this ongoing, looping reaction. Provided that their underlying chemical reaction continues to function, they are able to arise spontaneously and persist, despite the ever-present tendency of molecular diffusion to disperse them. Because molecular diffusion also plays an important role in their formation, chemical waves are often termed reaction-diffusion waves.

        The Belousov-Zhabotinskii reaction offers a good example of the chemical wave phe nomenon (see figure 1.1).6 This reaction was first observed in laboratory experiments carried out in 1958 by the Soviet chemist B. P. Belousov, and it was this discovery that first attracted scientists’ attention to the existence of chemical waves. The phenomenon became more widely known ten years later when the chemists A. N. Zaikin and A. M. Zhabotinskii perfected the reaction by adding a dye indicator to make its waves visible.

        Whereas mechanical waves were known to physicists of the Renaissance period and ancient world, reaction-diffusion waves became known for the first time to modern science only in the late twentieth century. This is understandable since, unlike mechanical waves, reaction-diffusion waves are not readily apparent in nature. Although the B-Z reaction can be easily reproduced in a high school classroom with the proper chemical reagents, its discovery was made possible only because chemistry had progressed to a considerably advanced level. So it comes somewhat as a surprise to find ancient myths modeling the process of physical creation after this phenomenon.

        Reaction-diffusion processes are a fundamental part of cell metabolism and, broadly speaking, serve as the underpinnings of all ecological and social interactions. So, by suggesting a reaction-diffusion type of ether, the ancient mythmakers were developing an organic, living-system approach to physics and cosmology. Actually, all of us experience reaction-diffusion waves in our everyday life without being aware of them. The nerve impulses and wave forms that form the basis for all thought, feeling, and sensation are actually chemical reaction waves. However, scientists have become aware of this only recently, following the completion of many years of carefully controlled physiological studies. Broadly interpreted, “reactiondiffusion” waves are also commonly present in nature in the form of predator-prey population waves, domains of high or low animal population density that migrate through an ecosystem environment over the course of many years. Yet the wave-like movement of such population fronts normally passes unnoticed unless one has the foresight and interest to conduct careful demographic surveys. So, in view of the elusiveness of the reaction-diffusion phenomenon, it is intriguing to find that, well before the time of the Greek atomists, ancient philosopher-scientists had chosen a reaction-diffusion medium as the primordial substrate for giving birth to physical form.
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        Figure 1.1. Chemical waves produced by the Belousov-Zhabotinskii reaction in a solution covering
the bottom of a petri dish. The waves are made visible by a dye indicator that alternates from red to
blue. The patterns form naturally as bull’s-eyes but can also be made to adopt spiral configurations.
Photos courtesy of Arthur Winfree and Fritz Goro.

        The ancient creation science conceives all physical form, animate or inanimate, to be sustained by an undercurrent of process, a flux of vital energy that is present in all regions of space. Such ongoing metabolic activity might even be regarded as manifesting a kind of vital consciousness. This view has much in common with the animistic worldview of aboriginal tribal cultures, which infers the presence of lifelike consciences or spirits in all things, even in inanimate objects such as rocks and rivers or the Earth itself. Myths and esoteric lore conveying this ancient science similarly endow the natural world with sacred qualities. The ether, conceived to serve as the substrate for physical form, is portrayed on the other hand as the domain of the spirit. This view of a vast, living beyond contrasts sharply with the sanitized mechanistic paradigm of modern physics, which has denied the existence of an unseen supernatural realm and forged a wedge between science and religion.

        It is reasonable to expect that early attempts to reason about nature’s elusive subatomic realm would have been inspired by mechanical rather than chemical phenomena. Almost everything in our everyday experience is perceived in terms of the relationships and relative motions of solids, liquids, and gases making up our environment. So it is not particularly surprising to find the ancient Greek atomist philosophers Leucippus and Democritus proposing that all matter is composed of mechanical agglomerations of atoma, inert and lifeless particles suspended in a void. Aristotle perpetuated this mechanical view when he taught that all physical things are formed from hylê (ele), an unobservable lifeless prime matter whose substance could become mechanically formed like moldable clay. His concept survived into the classical era of physics (seventeenth to nineteenth centuries), where it became reconceived as the luminiferous ether, a frictionless, elastic, solid substance that was supposed to have served as the carrier of light waves. Light waves were conceived to be mechanical waves that moved through this ether substance in much the same way that vibrational stresses move forward along the length of a pipe when one end is hit with a hammer.

        Unlike chemical waves, mechanical waves cannot arise spontaneously from the medium itself, but must be created by some outside disturbance. Thus the mechanical ether of classical physics was conceived to have a passive rather than an active role in wave transmission; it served merely as a wave carrier, not a wave creator, light waves being simply bulk movements of its inert medium. This mechanical ether concept prevailed during the formative years for classical electromagnetism when empirical discoveries began to reveal the laws of electricity and magnetism. Electric and magnetic force fields were imagined to consist of mechanical stresses communicated through the elastic ether substance to distant locations. As for their notion of matter, some classical physicists adhered to Aristotle’s view and considered material particles to be mechanically formed out of the ether itself, while others leaned more toward the Democritean view and considered particles to be entities distinct from the ether, much like stones immersed in a pool of water. Although physicists abandoned the ether concept near the beginning of the twentieth century, this mechanical view of particles and their fields was retained and still haunts physical theory today.

        The history of science has shown that mechanical, machinelike models tend to predominate when a field of investigation is in its infancy, later to be replaced by more lifelike, organismic concepts. Whether it is the field of biology, business administration, sociology, or psychology, early theories that leaned heavily on mechanistic thinking were later replaced by more sophisticated theories formed within the organismic paradigm. Phenomena once described in a reductionistic, piecemeal fashion later became viewed in holistic contexts, and linear cause-effect descriptions were replaced by more sophisticated nonlinear multi-interactive models. Physicists, though, have been slow to relinquish the mechanical paradigm that has encompassed them for so long, perhaps because microphysics deals with a realm that evades direct observation. Nevertheless it is quite striking that in an era well before the time of Democritus scholars had adopted an organic physics world-view, one that far surpasses in sophistication the simple animistic ideas of primitive tribal cultures.

        As we will find in considering the material that follows, certain ancient creation myths are products of a much greater level of intellectual achievement than myth historians have led us to believe. Apparently, the scientific content of these works had been overlooked for these many centuries because the historians studying them did not have the proper scientific grounding to comprehend their contained scientific metaphors. Only as recently as the late twentieth century have scientific developments advanced our understanding of nature to the point that now, for the first time, we are able to perceive in myth the outlines of a physical science remarkably similar to what theorists are just now beginning to develop. Far from being crude tales devised by primitives, certain ancient myths record a sophisticated cosmological science of exceeding brilliance, one that rivals the contemporary big bang theory in its predictive accuracy and is in many ways more aesthetically pleasing.

        This ancient reaction-kinetic science leads to a theory of physical creation that is quite different from that espoused by the big bang theory of contemporary science. The big bang cosmology proclaims space, time, and existence to be an improbable transient phenomenon, of relatively finite extent, that emerged essentially out of nowhere together with physical form. The ancient science, on the other hand, theorizes that physical creation has come into being from a preexisting prime substance, or ether, and that space, time, and this ether are infinite and virtually immortal. Whereas the big bang theory postulates that material existence emerged all at once in the briefest fraction of a second from an infinitesimally small point, the ancient science describes matter and energy creation as a continuing process taking place over a period of many billions of years. The big bang theory proposes that the universe and the space in which it exists emerged explosively, leaving distant galaxies to rush away from our own at incredible speeds. The ancient science, on the other hand, makes no such claim; it assumes that space is static, neither expanding nor contracting, and that it has been so for all time. Finally, the big bang theory postulates the emergence of a quantum of energy of such great power that this single burst produced all the matter and energy in the universe, yet it offers no clear explanation as to how this enormous amount of energy came into being. The ancient science, on the other hand, proposes the emergence of an incredibly small energy blip, far smaller than the energy required for creating a single subatomic particle. Not only does it explain how this seed arose from the primordial ether, it also explains how this seed grew to produce a material particle, a process which repeated ad infinitum would generate an entire star-studded cosmos.

      

      
        MODERN THEORY MIRRORING ANCIENT IDEAS

        The reaction-diffusion ether that these ancient creation myths and lore appear to be portraying closely resembles that proposed in the novel physics methodology called subquantum kinetics, developed in the mid-1970s.7 Subquantum kinetics conceives all material subatomic particles and energy quanta to be wavelike concentration patterns that self-organize in the continuously transforming ether whose reaction kinetics are specified by five reaction-diffusion equations collectively called Model G. This theoretical approach was itself inspired by work done on the Brusselator, a computer-simulated reaction-diffusion system developed in the mid-1960s by scientists at the Free University of Brussels.8 The Brusselator reaction system differs from the Belousov-Zhabotinskii reaction and from natural predator-prey systems in that, in addition to producing propagating waves, it also generates stationary wave patterns. The Model G ether displays a similar ability to form both stationary and propagating wave patterns, a property that allows it to generate analogs of both material subatomic particles and propagating radiant energy waves.

        It comes as somewhat of a surprise to find that certain ancient creation myths and esoteric lore describe through metaphor a Model G–like ether because the idea for this kind of ether could not have come about simply by observing laboratory chemical reactions. As far as we know, there are no chemical reaction systems that are able to spawn stationary wave patterns. The wave-ordering behavior of Model G and the Brusselator can be discovered only by simulating the equations on an electronic computer.

        In describing how physical form came about, these prehistoric scientific traditions usually begin by describing, in a metaphorical fashion, the primordial ether, the prime substance out of which all physical form later took shape. The ancient Egyptians, Sumerians, Akaddians, and Hindus personified this medium as a life-giving primordial sea or ocean. The Tarot, astrology, and the ancient Egyptian myths of Atum and Osiris give particularly detailed accounts of the reactive, transmutative quality of this ether and even specify the manner in which its different fractions combine and mutually interact.

        Almost all of these science-laden creation myths and lore describe the ether’s initial state as one of omnipresent chaos. Some myths portray this condition of disorder as being collectively produced by warring gods who randomly battle one another for control of the cosmic empire. These stories then relate how an etheric mother goddess one day seeks out a place protected from this surrounding chaos and gives birth to a unique son whom she subsequently nurtures to maturity. This youth eventually develops into a powerful warrior who ventures out of his fertile “womb” to successfully resist the order-destroying effects of his ferocious adversaries. Variously named Horus, Zeus, or Marduk, he organizes his allies into a coherent resistance force that ultimately prevails over chaos to establish the warrior’s ordered dominion over the ether. As he does so, physical order is brought into being.

        The newborn god-child metaphorically depicts a localized concentration fluctuation in the ether that arises spontaneously like a tiny cry in the dark. This blip striving to express itself would consist of a localized bunching of the ether’s subtle constituents. In physical terms, it would correspond to an extremely feeble energy pulse spontaneously arising in space. The drama of the child’s birth, growth, and eventual emergence to rulership described in these myths accurately depicts how this energy pulse grows in size, resists the eroding effects of competing fluctuations born in its chaotic environment, and finally develops into a full-size stationary-wave pattern of subatomic dimensions (see figure 1.2). In physical terms, this wave would be a self-created subatomic particle.

        Although concepts such as childbirth, mother-child nurturing, growth, combat, and territorial authority are part of the immediate life experience of primitive cultures, this does not necessarily imply that the cultures that originated this lore were themselves primitive. If ancient scientists had, in fact, designed mythic time capsules for oral transmittal, they would have chosen to frame their physics in terms of concepts that were entertaining and had meaning in the context of everyday tribal life, otherwise their message would not have been perpetuated through very many generations. Early prehistoric cultures depended on accurate memorization rather than a written language to pass on important ideas and concepts, so the idea of conveying encoded stories seems quite plausible.

        The story of P’an-ku, related earlier, does not describe a drama of nurturing nor tell of an ultimate battle between order and chaos, as do some of the other creation myths. Nevertheless, it expresses in a succinct manner a number of the key features involved in the modern science of order genesis. It portrays how a concentration pulse, born from chaos—the fluctuating ether—grows in size, driving two interrelated etheric elements, yin and yang (X and Y), to evolve into a condition of disparity, the concentration of yang (sky) rising to arch over the falling concentration of yin (earth). This initial condition of low X/high Y concentration, then expands outward through the ether to form a regular wave pattern of alternating yin and yang polarity, generating an X-Y concentration wave similar to that produced by the Brusselator reaction system. The modern science of subquantum kinetics uses similar concepts to describe how a quantum of matter such as a proton spontaneously emerges from the chaotic reactive ether.
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        Figure 1.2. The emergence of a stationary wave pattern in a two-variable reaction system such as the
Brusselator or Model G : (a) initially, the X and Y reactants maintain uniform concentrations;
(b) a tiny concentration fluctuation emerges simultaneously in the interlinked X and Y reactants;
(c) this X-Y fluctuation grows in size and intensity; and (d) finally, the X and Y reactant concentrations
evolve into a stable stationary wave pattern.

        One thing that stands out is the diversity of cultures having myths that portray the moment of creation as the emergence of a condition of disparity between two interrelated species, earth and sky. Although these various myths and lore employ different characters and symbols, the underlying physical emergence theme they convey is essentially the same. In all cases, the concept they convey effectively portrays how an initially uniform and featureless ether “self-divides” to produce a bipolar X-Y wave pattern.

        The notion that ancient esoteric lore such as the I Ching, astrology, and the Tarot may have been purposely designed to encode a highly sophisticated science of cosmogenesis does not negate the possibility that the same lore might embody additional levels of meaning. Just as the concepts of nonequilibrium thermodynamics have been applied in modern times to a variety of natural phenomena ranging from an explanation of the origin of unicellular life to how the mind creates ideas, so too the basic principles encoded in this ancient lore may be broadly interpreted for application to various natural phenomena. Indeed, this ancient knowledge could open the way to a truly general unified science. By conceiving the universe to function on principles very much like those that operate in biological, sociological, economic, or psychological systems, the ancient science provides the conceptual umbrella that finally joins physics with the life sciences.

        The necessary theoretical foundation for understanding this creation science may be found in the recently formulated field of general system theory and in the new physics and chemistry subdiscipline known as nonequilibrium thermodynamics. Lacking the unique perspective afforded by these new sciences, mythologists have tended to interpret these myths literally. For instance, in interpreting the metaphor of Geb separating from Nut in the Atum creation myth, mainstream Egyptologists have concluded that the ancient authors of the myth actually meant that the physical sky had physically separated from the physical earth at the dawn of creation. Such a crude interpretation presumes that these myths were created by people who possessed a level of knowledge substantially lower than the physics metaphor interpretation would imply. Given the common contemporary belief that prehistoric humans existed at a relatively primitive level of intellectual development, mythologists would have had little motive to question the validity of their assessment. Yet could it be that the primitiveness inferred from these myths is a characteristic not of the originators of the myths but of their interpreters?

        Of the many known ancient creation myths and lore, only a few are found to encode this advanced cosmogenic physics. For example, out of a total of forty-five stories presented in one published collection of creation myths, only three were found to portray this science of creation.

        In determining whether a given myth or lore shows a strong correlation with a modern creation physics paradigm, we should look for the following criteria. First, there should be some indication that the ancient myth or esoteric lore attempts to describe the origin of the universe or the process of physical creation. Second, the myth or lore must metaphorically express, through the described personality traits or actions of its gods or characters, specific concepts or principles corresponding to concepts or principles encountered in the modern science of system genesis. Third, the myth or lore should present these metaphorical traits or actions in a sequential order that corresponds to the logical order of events inherent in the systems genesis paradigm.

        The ancient traditions that do show evidence of this science do not all present the science with the same degree of detail. There are some that give particularly thorough accounts, such as the Tarot, astrology, and the ancient Egyptian creation myths of Atum and Osiris. Ancient creation myths such as the Sumerian story of An and Ki and the Polynesian story of Rangi and Pappa express this physics in lesser detail. Nevertheless, even these less detailed accounts present a sufficient number of properly sequenced concepts that they too should be regarded as carriers of this cosmogenic knowledge.

        Such variation in the level of detail is to be expected. For example, if some single prehistoric civilization or group of sages had redundantly encrypted this ancient science into a number of myths and lore for communication to the future, these messages would undoubtedly have undergone varying degrees of deletion or modification during the thousands of years of oral transmission. As a result, some would preserve their original scientific message better than others. Using a gene analogy, it is as if some of the surviving myths and lore preserve a more complete set of gene fragments inherited from the original creation physics “gene.” Although certain gene fragments might appear in one myth and not in others, enough would be present in any one myth or lore that a conversant scientist could recognize the encoded creation science. Moreover, when these mythic time-capsule messages are studied collectively, a maximum number of “gene” information carriers are viewed, allowing the ciphered science to be seen with greatest clarity, in the same way that a holographic image becomes clearer as more parts of the underlying hologram are illuminated.

        C. G. Jung has suggested that the striking similarities evident in myths from different cultures reflect the presence of universal motifs or archetypes embedded deep in the human psyche and arising from an impersonal collective unconscious that each person individually inherits.9 Such archetypes are unconsciously expressed in myth through the language of metaphor. However, the specific sequences of images and events seen in the creation myths and esoteric lore examined here, metaphors sequenced in a certain logical order to portray complex scientific concepts, is more appropriately attributed to the conscious than the unconscious mind. Did ancient mythmakers purposely make use of universal archetypes to encode the concepts they were trying to express—metaphors whose meaning would have been understood by cultures many thousands of years in the future? If so, how did the originators of these ciphers come to conceive this prehistoric wisdom? Are we to attribute all of this to the workings of highly intuitive minds? Or was it the ultimate distillation of a science that was carefully wrought through the interplay of theory and experimentation? Could modern scientists just now be rediscovering sophisticated systems concepts once known to these ancient magi?

        Or have human unconscious minds for generations been telepathically receiving an advanced science of otherworldly origin? Experiments have shown that telepathy transcends immediate spatial boundaries. Remote viewers are known to be able to mentally “see” events taking place on the other side of the planet. Spiritual masters claim to access information by transcending the bounds of time and space. Could the sensitive unconsciouses of ancient mythmakers have been unknowingly receiving this advanced physics knowledge and expressing its unfamiliar and abstruse concepts in the form of metaphorical stories and metaphysical teachings of varying detail, stories whose underlying meaning would one day be recognized and appreciated by future scientists?
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        PROCESS AND ORDER
      

      
        According to my whole biological outlook, I am rather committed to the ancient Heraclitean concept that what is permanent is only the law and order of change.
      

      LUDWIG VON BERTALANFFY,
GENERAL SYSTEM THEORY

       

      
        THE IMPLICIT AND THE EXPLICIT

        Western science has sought to discover the ultimate makeup of the physical world by searching for nature’s ultimate “building blocks.” Atoms were believed to be fundamental until it was discovered that they were made up of subatomic particles. Later high-energy physicists theorized about the existence of even smaller subdivisions of matter called quarks. Throughout this atomistic crusade, there has been a tendency to regard structure as the primary basis for physical reality and to relegate process to second place, being thought to arise from changes in the arrangement of these more fundamental structures.

        The ancient science of creation takes a very different approach by instead positing process as the basis for the physical world, actively maintaining even the most basic of physical structures. Although they produce observable physical form, these processes are themselves not “physical” but “meta”-physical, that is, “beyond” the physical. They occur in a subtle ether that is inherently unobservable.

        Whereas modern physics recognizes the existence of only observable physical phenomena and concerns itself exclusively with studying those phenomena, the ancient science recognizes also the existence of the metaphysical realm and focuses primarily on describing that realm as a way of understanding the physical. This more ancient view portrays the metaphysical realm, the domain of the spirit and soul, as being more fundamental and primordial, the physical world being a more transitory form of existence generated from the metaphysical. The physical is not portrayed as separate from the metaphysical, nor any less sacred; rather, it is a more visible aspect of the metaphysical. Expressed another way, whereas modern physics traditionally recognizes the existence of only the explicit order, the more outwardly apparent structural-physical order of matter and energy, the prehistoric science recognizes that this explicit order is an expression of a more fundamental and less obvious implicit order, the functional order inherent in the arrangement and interplay of the underlying ether processes.

        This notion that the physical universe emerged from an underlying spiritual realm hidden from the senses is a central teaching of most religions. Hindu and Buddhist teachings, for example, state that the perceived physical world, termed maya, is not the real essence of things, but arises from a more fundamental maya that represents existence in all its dimensions of being. Maya is said to be the all-generating, self-transforming divine substance. The Hindus personify the dynamic aspect of the divine substance by the mother goddess, Shakti, whose name translates as “cosmic energy.” This supreme power is conceived to generate and animate the illusory display, maya.

        Often this relation of maya to maya is portrayed with the metaphor of mind and thought, the physical world being compared to a thought that has formed within the universal mind. According to Eastern teachings, those who transcend the world of appearances to perceive their true identity with this inner realm of mind free themselves from samsara, the continual cycle of soul reincarnation, and enter the state of nirvana, oneness with the universal.

        The ancient science begins its explanation of the origin of physical things by describing the divine primordial ether. It characterizes this ethereal substance as actively transmuting and shows how the interplay of its processes results in the fetal emergence of a particle of matter, in effect an ordered wave pattern in the ether. By starting at a metaphysical etheric level to describe how these generative processes operate, these myths and lore tell their story of creation from a point of view removed from the immediate physical world. This clearly indicates that these early theoreticians were capable of a very sophisticated level of abstraction, certainly far greater than paleontologists traditionally ascribe to Stone Age people.

        In the ancient Egyptian story of Osiris (see chapter 6), process is personified by the god Osiris, whose death and resurrection form the central theme of the myth. Osiris was associated with flowing water, the life force in plants, the reproductive power in animals, and more generally with the vital activity that maintains and propagates the order of life, all metaphors that collectively imply the notion of order-creating activity. Coffin Text 330 relates Osiris with both process and “the Order,” Mayet, the natural order of the world:

        
          Whether I live or die I am Osiris,
        

        
          I enter in and reappear through you,
        

        
          I decay in you, I grow in you,
        

        
          I fall down in you, I fall upon my side.
        

        
          The gods are living in me for I live and grow in the corn that sustains the Honored Ones.
        

        
          I cover the earth,
        

        
          whether I live or die I am Barley,
        

        
          I am not destroyed.
        

        
          I have entered the Order,
        

        
          I rely upon the Order.
        

        
          I become Master of the Order,
        

        
          I emerge in the Order.
          
            
            1
          
        

        Especially during the Old Kingdom, the earliest period of dynastic Egypt, these mythical characters were not regarded as personal “gods” or divine personalities requiring spiritual worship, although cults later emerged that did practice such idolatry. Rather, gods such as Mum and Osiris were symbols of specific functional principles or aspects of nature. For this reason, some Egyptologists, such as Schwaller de Lubicz, refer to them as Neters rather than gods; Neter is synonymous with the Hindu concept of deva.

        Curiously, the story of Osiris does not begin with the creation of order, but rather with its downfall, symbolized by the murder and dismemberment of Osiris. Although these destructive actions may sound pointless and crude, they actually present a brilliantly crafted scientific discourse that explains the natural tendency of ordered states to become disordered. This fundamental concept holds an important status in modern physics and is set forth in mathematical form in the second law of thermodynamics. This natural tendency is quite masterfully expressed in the poem “Under” by Carl Sandburg:

        
          I am the undertow
        

        
          Washing tides of power
        

        
          Battering the pillars
        

        
          Under your things of high law.
        

        
          I am a sleepless
        

        
          Slowfaring eater
        

        
          Maker of rust and rot
        

        
          In your bastioned fastenings,
        

        
          Caissons deep.
        

        
          I am the Law
        

        
          Older than you
        

        
          And your builders proud.
        

        
          I am deaf
        

        
          In all days
        

        
          Whether you
        

        
          Say “Yes” or “No.”
        

        
          I am the crumbler:
        

        
          Tomorrow.
        

        (CHICAGO POEMS)            

        Some might find it odd that an ancient myth about the creation of order would begin instead with the destruction of order. Yet to a modern systems theorist, it is not all that unusual. For it is well known that in nature the processes that create ordered forms are themselves generated as a result of the destruction of order. By its nature, process stems from the ever-present tendency for states of order to consistently deteriorate, dissolve, and disperse.

      

      
        THE LAW OF CHANGE

        Process and its counterpart, the destruction of order, are both associated with the tendency for nonequilibrium states to attain a condition of equilibrium. An example is the phenomenon of heat flow, in which a hot object placed in a cold environment, or alternatively a cold object placed in a hot environment, will tend to approach a state in which it is at thermal equilibrium with its surroundings. Similarly, the pattern of alternating hot and cold temperature shown in figure 2.1a will ultimately tend toward a condition in which temperature is uniform everywhere. The initial nonuniform temperature distribution constitutes what thermodynamicists would call a state of spatial order, characterized by some hot areas and some cold. The final state of temperature uniformity, on the other hand, is considered a more disordered state, because the former spatial pattern has vanished. With the passage of time, thermal order evolves toward a more probable condition of thermal disorder.

        This approach to equilibrium is what constitutes process, in this case the process of heat flow. More specifically, it is irreversible process, for nature never performs its equilibration feat in reverse: objects initially at thermal equilibrium with their environment never spontaneously heat up or cool off. In other words, a system that is initially in a low state of order will not become more ordered.

        Some processes may seem at first to be exceptions to this rule. For example, plant photosynthesis tends to build up order as less ordered raw materials such as carbon dioxide and water are taken in and combined into more ordered energy- rich sugar molecules. Yet we find that such order-building processes are ultimately powered by processes that destroy order. Photosynthesis, for example, is ultimately driven by the Sun’s outgoing flux of heat and light, which is an example of energy flowing from a hot to a cold region, from the Sun’s surface at 5,800° Celsius to outer space at a few degrees above absolute zero, with absolute zero at -273° Celsius (-459° Fahrenheit).

        
          [image: image]
        

        Figure 2.1. Several examples illustrating nature’s tendency to 
equilibrate toward states of maximum disorder.

        Thermodynamics has mathematically formalized this important disordering principle of nature as its “second law,” which briefly states that if a system is isolated from its environment over time, it will tend to become increasingly disordered, and never the reverse. This law is usually phrased in terms of entropy, a thermodynamic quantity that physicists and chemists use to measure order, with lower entropy corresponding to greater order. The second law states that an isolated system always tends to evolve toward a state of increased entropy.

        The isolated (or closed) system is one that is isolated from its environment and may be defined as unable to exchange matter or energy with its surroundings. It is necessary to specify a state of isolation when stating this general rule because some systems are able to counteract the increase of entropy by importing energy or energy-rich raw materials from their environment and using those resources to continuously rebuild their decaying order at a suitably fast rate. So, physicists specify that the second law is universally true only for processes taking place within closed boundaries.

        Figure 2.1 shows various examples of entropy increase operating in nature. In each case, an initially less probable, nonequilibrium state (greater order) proceeds toward a more probable state of equilibrium (lesser order). The increase of entropy is more evident in the first three examples, where the initial state appears as some form of spatial order, a patterning of either temperature, molecular concentration, or fluid elevation, which becomes homogenized as a result of heat conduction or mechanical mixing. In the fourth example, the system’s constituents are already uniformly distributed to begin with. Here, entropy increase occurs primarily because chemical reactions transform the system’s constituents to a lower state of potential energy, with the amount of potential energy signifying the amount of stored -up energy that is available to do work.

        Actually, higher potential energy is closely related to greater order. In each example in figure 2.1, the destruction of order is accompanied by the conversion of potential energy, thermal (2.1a), osmotic (2.1b), mechanical (2.1c), or chemical (2.1d), into heat (molecular kinetic energy). With equilibration, each system becomes more disordered as its molecules become more randomly arranged and more kinetically energized than when they started.

        Those who originated the Osirian creation myth were apparently cognizant of this thermodynamic principle of entropy increase, for the machinations of the evil god Set brilliantly portray the operation of the second law. Inscriptions from the third millennium B.C.E. tell us that Set represents the negative traits of destruction, unregulated violence, disorder, darkness, death, and decay of the body, all of which illustrate the principle of order destruction. He was also associated with thunderstorms, earthquakes, desert windstorms, sickness, confusion, and quarreling, all of which represent instances of either physical, biological, or mental disarray. Even Set’s birth was said to be chaotic. Section 205 of the Pyramid Texts describes him as one who at birth “broke out in violence.”2

        Hieroglyphs represent Set in the form of a jackal-like beast, sometimes having the body of a man (figure 2.2). Just as jackals in a pack can destroy prey many times their own size, in accordance with the second law, natural processes tear down prevailing states of order with their little nips and bites. This law of dissipation is also metaphorically portrayed in Set’s plot to murder his brother Osiris. Osiris portrayed the process of order creation; his death at the hands of Set and Set’s confederates metaphorically depicts the universal principle of order destruction.

        The myth of Osiris, which is presented in chapter 6, relates how the evil Set tricked his brother Osiris to lie down in a coffin. Set’s seventy-two confederates then slammed the lid shut, bound the coffin, and threw it into the Nile, where it was carried out to sea, eventually washing up on the shores of Byblos in Phoenecia. After an intense search, Isis, the wife of Osiris, finally retrieves the body of the deceased Osiris from Byblos and conveys it on a boat to Buto in the Nile Delta. However, Set discovers the body and in a great rage rips it into fourteen pieces and scatters them about in the Nile swampland. The entrapment of Osiris within the coffin symbolizes a state of order isolated within a closed system. Just as a living system inevitably dies when cut off from its life-sustaining supply of food and oxygen, Osiris begins to die as he is shut in his coffin. It is also significant that the death of Osiris comes about as his coffin floats out to sea; the flowing Nile symbolizes the passage of time and the accompanying tendency for ordered states to evolve toward equilibrium. Osiris’s final dismemberment by Set and the subsequent dispersion of his body parts by the currents of the Nile depict the final state of thermodynamic equilibrium, exemplified by a state of complete disintegration. Just as Set is assisted by a mob of six dozen conspirators, so too does the entropy process realize its objective of order destruction through myriads of disorganized actions.
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        Figure 2.2. Hieroglyphs of Set, the Egyptian god of destruction.

        This principle of entropy increase is also found in the Babylonian creation epic, where it is personified by the mother goddess Tiamat and her raucous, quarreling children. Tiamat attempts to subdue her rebellious son Marduk, the champion of order, by giving birth to various monsters and dragons. This principle of order destruction is also presented in the ancient Greek Olympian creation myth, personified in the destructive behavior of the Titans, Cyclopes, and Hundred-Handed Ones, all of whom are children of the earth goddess Gaea.

      

      
        ENTROPY AND ORDER

        Although the ancient creation science acknowledges the existence of the entropy principle, it does not regard decay as an inescapable fact governing the fate of the universe. This is quite reasonable, for if order always relentlessly decayed and never sprang into existence, the ordered universe would never have come into being in the first place. Ancient cosmologists apparently recognized that order creation could occur under certain conditions, namely, in circumstances where order-destroying entropy-increasing processes were properly harnessed to create local “pockets” of order.

        In the water flow example in figure 2.1c, as water rushes downhill, it proceeds toward a more probable distribution, a state of lower potential energy, and in so doing obeys the second law. Yet if this flow is properly harnessed so that it passes through the turbine of a hydroelectric generator, useful work may be produced in the form of electric power. If we focus on the turbine generator to the exclusion of the surrounding environment, we will find that order has indeed increased within the boundaries of that system, as electric power is a form of order.

        But it must be admitted that the turbine generator is not an isolated system and hence does not fall under the dictates of the second law. It imports water at a high potential energy (low entropy) and exports this water at a low potential energy along with a large quantity of waste heat (high entropy). Systems such as this, which function with matter and energy throughputs, are instead termed open systems.*2 The waterfall produces order locally within this open system without violating the second law because it simultaneously generates a proportionately greater amount of disorder (heat and kinetic energy) in the environment. So the total entropy change, or the sum of the entropy decrease produced in the open system plus the entropy increase produced in the environment, is such that on the whole entropy has increased; order has on the whole tended toward disorder.

        Chemical oxidation (figure 2.1d) can also create order in open systems. We are all very much aware of oxidation’s order-destroying tendencies when the metal parts of our automobiles begin to rust or when a forest catches fire. But, when properly harnessed within the cylinders of our engine to combust fuel (and destroy its chemical order), oxidation propels our car, thereby creating a useful form of ordered activity. Like the hydroelectric turbine, an automobile engine is an open system; it imports oxygen and fuel at high potential energy and exports waste heat and combustion products at low potential energy. Again, this order-creating activity does not violate the second law. The ordered work produced by the automobile engine, the open system, is won at the expense of producing a greater amount of waste-heat disorder in the environment.

        In addition, there are many kinds of naturally occurring open systems that create order in an analogous fashion, one example being living organisms. They counter entropy by using energy-dissipating processes to continuously rebuild themselves. For example, animal organisms take in food, material rich in energy and order and low in entropy; break down and oxidize this ingested material; and finally release the reaction products as chemical wastes and low-grade heat. As they do so, the energy released from this digestion and oxidation drives the biochemical cellular processes that maintain and repair the organism’s cell structures. In this way, the organism counteracts the effects of entropy-increasing processes that continuously destroy its organic order. Thus, by continuously breathing, eating, eliminating, importing, and exporting, organisms are able to stay alive and even to evolve toward states of increased order. Plants function in a similar way, except that they synthesize their food internally through the conversion of low-entropy light energy. In either case, the survival of the living organism is critically dependent on its open-system character, its ability to exchange matter and energy with its environment.

        Cosmology seeks to explain the genesis of the most abundant of all forms of order, namely, the material universe. Our observations of the physical world teach us that only open systems spontaneously produce order. Could it thus be true that the matter and energy composing our universe is also an example of order arising in an open system? The ancient philosophers, as we shall soon see, imagined the physical universe to be just such an open system, built up from wave patterns arising in an ether whose substance was continuously transmuting and reacting much like the chemical reactions that sustain a living organism. If the ether’s vital substance is imagined as executing a continuous sequence of transmutations through a consecutive series of ether states, eventually transmuting into states that form the basis for our physical universe and then passing on to others, the ether states composing our physical universe would constitute an open system. Although ether substance would be leaving those states by entropically transmuting to “lower” states, these states would be replenished with fresh substance transmuting from “higher” up. Thus by conceiving of the physical universe as an open system ordering phenomenon, the ancient creation science lays the groundwork for a feasible theory of cosmic creation.

        Besides living organisms and the chemical-wave-producing Belousov-Zhabotinskii reaction mentioned in chapter 1, several other examples of order- generating open systems could be cited, such as a candle flame, a convection pattern, or a city. In each case, the fluxes that pass through the system’s boundaries are vital to the system’s survival. For example, without the continuous flow of oxygen and vaporized paraffin, a candle flame would quickly become extinguished. Again, the honeycomb cellular convection pattern produced in a pan of heated oil
persists only as long as heat is applied (see figure 2.3). If the heat source is removed, convection stops and the liquid becomes uniformly calm.

        A city must continuously import raw materials, energy, labor, and money and must export products and/or services. If it does not, it will disintegrate through the loss of its inhabitants and the collapse of its social order. In 1973, when the Arab oil embargo interrupted the otherwise continuous flow of energy imports that fueled the world economy, people became painfully aware of the importance of the flow of resources to the effective operation of their economic systems. The world recession that was precipitated in the early 1980s after the United States began to restrict its money supply to control inflation also illustrates the considerable extent to which national economies depend on a smooth flow of resources.

        The human mind is also an example of an open system. Here we broaden the conventional definition of open system to include systems that exchange information with their environment. This is quite permissible because matter and energy may be categorized as kinds of information. Like a living organism, the mind is always active, continually structuring and processing sensory and emotional data, even during states of sleep or meditation. Conceptual systems, such as a body of scientific knowledge, a system of beliefs, or a language, are also characterized by a state of flux. For example, if young minds do not continuously educate themselves with the concepts that make up a branch of science, and if they do not communicate and share these ideas with one another, as the population turns over and sages pass away, such a knowledge system would eventually die with them and be forgotten. The ancient science of cosmic creation may have faded away in such a fashion.
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        Figure 2.3. Cellular convection patterns in a pan of oil heated 
from below. Photo courtesy of E. Koschmieder.

        Open systems are characterized by a continuous turnover of their components. Living systems, for example, renew their structures at an astounding rate by regulating metabolic processes that simultaneously build up and break down their intricate physical forms. Their structures remain essentially unchanged, despite the continuous turnover of the molecules that compose them. The turnover times for protein in humans ranges from as little as half an hour for adenosine triphosphate (ATP), which powers all cell processes, to 175 days for hemoglobin in red blood cells (table 2.1).3 Individual cells making up body tissues also turn over exceedingly fast, created through mitosis (cell division) and destroyed through desquamation (peeling off) or autolysis (self-destruction). The average residence time for cells in rat tissue ranges from more than one hundred days for bone and muscle to as little as a day or so for cells lining the small intestine. During the organism’s early years, anabolic processes prevail over catabolic processes, and this results in physical growth, order creation. At maturity, however, these countervailing processes approach a balance, thereby maintaining the organism’s tissue mass in a more or less constant condition called a steady state.
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              Categories of Open Systems
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              Hydrodynamic systems:
            
          

          
            	 
            	 
            	Tornadoes, hurricanes, cellular convection patterns
          

          
            	
              2.
            
            	 
            	
              Hydromagnetic systems:
            
          

          
            	 
            	 
            	Sunspots, solar convection cells, ball lightning, electric arcs
          

          
            	
              3.
            
            	 
            	
              Reaction-diffusion systems (broadly defined):
            
          

          
            	 
            	 
            	Predator-prey oscillations, security price oscillations, chemical 
		clock oscillations, chemical waves, nuclear reaction oscillations, 
		subatomic particles, and waves
          

          
            	
              4.
            
            	 
            	
              Synthesizer systems:
            
          

          
            	 
            	 
            	Primitive single-celled organisms
          

          
            	
              5.
            
            	 
            	
              Emotional/cognitive systems:
            
          

          
            	 
            	 
            	Creative thoughts, fantasies, dreams
          

          
            	
              6.
            
            	 
            	
              Hybrid systems (combinations of above categories):
            
          

          
            	 
            	 
            	Candle flame (categories 1 and 3), biological organisms (categories 
		3 and 4), socioeconomic systems (categories 3, 4, and 5)
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Residence Times of Components in a Cell
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              SUBSTANCE
            
            	
              SPECIES
            
            	
              TURNOVER TIME
            
          

          
            	Red blood cell hemoglobin
            	human
            	175 days
          

          
            	Proteins of musculature
            	human
            	10 days
          

          
            	Protein (body average)
            	human
            	5 days
          

          
            	Proteins of liver and serum
            	human
            	14 hours
          

          
            	Red blood cell ATP glycolosis
            	human
            	0.4 hours
          

          
            	Liver mitochondria
            	mouse
            	16 days
          

          
            	Total protein
            	rat
            	I day
          

          
            	Protein of liver, serum, and internal organs
            	rat
            	8 hours
          

          
            	Glucose (body average)
            	rat
            	1 hour
          

          
            	Cytochrome-a in wing muscle
            	grasshopper
            	0.01 seconds
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        Ludwig von Bertalanffy, an early pioneer in the theory of open systems, recognized that living systems are not just in a state of flux, they are flux. To describe their dynamic nature, in 1942 he coined the German word Fliessgleichgewicht, which means “patterned flow equilibrium.” He noted that one should look beyond the facade of structure to the processes underlying structure to understand the true essence of living systems:

        From a more general viewpoint, we begin to understand that besides visible morphologic organization, as observed by the electron microscope, light microscope and macroscopically, there is another, invisible, organization resulting from interplay of processes determined by rates of reaction and transport.4

        Bertalanffy taught that the structural form of a living thing is an outwardly visible expression of its ordered biochemical processes, hence, that the primary order of organisms is in their processes, not in their structures. In other words, he taught that an organism’s explicit order is the visible manifestation of its less apparent implicit order. In a similar fashion, the ancients viewed the physical universe as an open system, a visible Fliessgleichgewicht produced by underlying ether transmutation processes. They recognized that the order of the universe was not found in the observable world, but in the unobservable ether realm, contained in the orderly arrangement and interaction of ether reaction processes.

        An open system must maintain itself in a nonequilibrium state, otherwise the irreversible processes that sustain its order will reach a state of rest at equilibrium and leave the system’s structure to rapidly deteriorate. For this reason, open systems are often called nonequilibrium systems. The Russian-born Belgian theorist and Nobel laureate Ilya Prigogine, known for his accomplishments in understanding the thermodynamic behavior of such systems, has often spoken of the importance of the nonequilibrium condition to the creation of order. In Order out of Chaos, he and Isabelle Stengers state, “We come to one of our main conclusions: At all levels, be it the level of macroscopic physics . . . or the microscopic level, disequilibrium is the source of order. Disequilibrium brings ‘order out of chaos.’”5

        Ironically, open systems sustain their own order by continuously feeding upon order in their environment and dissipating that foreign order. For example, a living system sustains its order-creating biochemical reactions by continuously ingesting food (environmental order), breaking down its complex molecules, and dissipating, or dispersing, to the environment the waste heat calories that result from this breakdown process. Hence system scientists sometimes characterize living organisms as dissipative structures, a term that emphasizes their need to continuously increase entropy in their environment to stay alive. The term may be equally well applied to chemical waves, social organizations, ecosystems, mental thoughts, and, as we shall see, even to subatomic particles (subatomic wave patterns) arising in an alchemic ether. In all cases, the system’s form arises because of the operation of underlying dissipative processes.

      

      
        THE SECRET OF LIFE

        The ancients went beyond merely portraying the process concept. In addition, they sought to encode a fundamental subtle truth about process that only recently has come to be appreciated by modern science, namely, that the entropic tendency toward disorder and order-creating irreversible process are two sides of the same coin. Process can be either the mainstay of order or the enemy of order. It is both creator and destroyer; it creates one kind of order by taking advantage of the decay of some other kind of order. The prehistoric mythmakers were aware that process can have both a light side and a dark side, for in the Osirian creation myth, Osiris (order-creating process) and Set (the order-destroying entropy-increase principle) are depicted as brothers. A similar duality of nature is evident in Hindu mythology. The Hindu mother goddess is sometimes depicted in the form of Shakti, who signifies the feminine creative principle, and other times in the form of Kali, who signifies the principle of destruction.

        The Osiris mysteries cleverly illustrate how the dark side of process, the “Set” decay principle, can be made to serve the light side, the Osirian order-creation principle. Set, who portrays the increase of entropy through his murder of Osiris, is challenged to battle by Osiris’s son Horus, the god of light. Horus eventually defeats Set and brings the kingdom once again under the rule of order. Horus does not kill Set, however. For Set (dissipation) is a power that cannot be annihilated, only temporarily restrained or redirected. Horus instead utilizes Set by making him subservient to Osiris and thereby redirecting him toward creative ends.

        Details of this part of the Osirian passion are given in the Pyramid Texts, which date from approximately 2480 to 2140 B.C.E. These inscriptions relate that Horus wished to tell his deceased father the good news of his victory over Set. So, leaving the world of light, he traveled down into the Dwat, the underworld or spirit world, where the unconscious soul of Osiris rested in a lifeless state. Osiris here appears to signify the etheric transmutation process functioning at a minimal level very close to equilibrium. Upon finding him, Horus tells Osiris that Set has been defeated. Through this verbal communion, Horus places Set “under” Osiris and Set “lifts” Osiris up, reviving him to consciousness. The soul of Osiris becomes the spirit of life and growth and bestows upon Horus its ka, life force or vital essence. Osiris now becomes the vital power behind Horus, who signifies the newly emerged ordered state. Even in the resurrected state, Osiris does not return to the realm of the living. He is destined to remain in the underworld ruling over the souls of the dead. Nevertheless, he derives fulfillment through his son, who now reigns in the realm of light and whom he supports through his ka.

        Without the help of Set (entropic process), Osiris (creative process) is powerless. This subtle connection between entropy and creative flux is described in a hymn inscribed in the pyramid of Wenis. Beginning in section 258 of the Pyramid Texts, Horus speaks to his resurrected father as follows:

        
          This is Horus [speaking], he has ordained action
        

        
          for his father,
        

        
          he has shown himself master of the storm,
        

        
          he has countered the blustering of Set,
        

        
          so that he [Set] must bear you—
        

        
          for it is he that must carry him [Osiris] who is [again] complete.
          
            
            6
          
        

        Rituals enacting this part of the Osirian pageant portrayed Set in the form of a boat bearing the resurrected body of Osiris in the festal procession on the Nile. The metaphor of the subordinated Set “bearing” the recumbent Osiris suggests that order prevails in the etheric realm, that entropic process has been harnessed in an ordered fashion. Moreover, because Osiris (process) is depicted as nourishing Horus (the newly emerged structural form) with his vital essence, this metaphor portrays the profound thermodynamic insight that all living things, and more generally all ordered forms spawned by open systems, depend for their existence on the continual operation of the second law. It explains that such states of order persist through the control of dissipative process.

        But the subjugated Set not only represents nonequilibrium processes that sustain open systems found in the physical world, he also represents the irreversible flux that drives the vast primordial ether and sustains the physical universe itself. In this context, the resurrected Osiris borne aloft on the surface of the flowing Nile portrays the insight that the entire physical universe is maintained through the proper harnessing of etheric process.

        In the course of his resurrection, Osiris gains the power of “knowing,” which includes awareness of Set’s real nature. Beginning in section 581 of the Pyramid Texts, a chorus addresses Osiris, saying:

        
          Horus has seized Set, he has put him beneath you so that
        

        
          he can lift you up. He will groan beneath you as an earthquake.
        

        
          Horus has made you recognize him [Set] in his real nature,
        

        
          let him not escape you;
        

        
          he has made you hold him by your hand, let him not get
        

        
          away from you.
          
            
            7
          
        

        The metaphor of Osiris holding on to Set expresses the concept of entropic process being controlled or ordered. At the beginning of the myth, the unwary Osiris had made the fatal mistake of following Set’s lead. In the above passage, the resurrected Osiris is warned to always maintain an upper hand and keep process tamed, otherwise the fate of death would be repeated. Osiris (order) holding or controlling Set (entropic process) metaphorically portrays the ordering of the transmutative processes operating in the etheric underworld realm. That is, etheric process must be kept properly ordered, otherwise the physical order it creates would once again succumb to entropy. In this way, the Osiris myth discloses a fundamental secret of physical creation. Namely, physical form (the ether’s explicit order) is able to come into being despite the order-destroying effects of entropy because of the preexisting order inherent in the underlying ether processes (the ether’s implicit order). If the underlying implicit order were to disappear, the outwardly apparent explicit order would dissolve.

        This metaphor of Osiris keeping hold of Set is depicted in the fresco of Osiris shown in figure 2.4. The wooden staff that Osiris is holding and not “letting get away” is, in fact, Set. Looking closely, one can even make out the scoundrel’s features. The crown of the scepter displays Set’s head with his two ears and long snout, and its bottom end displays Set’s distinctive forked tail. Just as a staff is normally used to support oneself in walking, Osiris uses Set as a support. Without Set (dissipation), Osiris (ordered process) could not exist.

        This inference that the scepter might signify the concept of process finds support in Egyptian lore. Its symbol, commonly called the “key of the Nile,” was known to the Egyptians as the uas. It was placed in the hands of all the Neters and played a significant role. According to Schwaller de Lubicz, the uas represents a living branch that conducts nourishing, vivifying sap, fluid that ascends without again descending.8 It denotes the flux of the Word, the primordial ether, the active creative function. An examination of canes and scepters found in pharaonic tombs shows that the uas was made from the living branch of a tree that had been cut so as to include a section of the lower source branch as well as two offshoots coming from its upper end (figure 2.5). Sometimes it was left in this natural form and covered entirely with gold, like the one found in the treasure trove of King Tutankhamen. More commonly its appendages were bent to form an angled head and forked tail, perhaps by forcefully molding the wood while it was still wet. Often a face, reminiscent of the evil Set, was formed on this head.

        
          [image: image]
        

        Figure 2.4. The Egyptian god Osiris. From Budge,
The Gods of the Egyptians, pl. 25.

        The linear form of the uas scepter, arranged with Set’s head at one end and tail at the opposite end, suggests the idea of irreversible one-way process, a concept also suggested by the metaphor of upward-flowing sap. Its vertical orientation, with head pointing up, indicates that process is operating in its ascending, vivifying mode and that Osiris is directing the etheric process toward constructive purposes. Significantly, Osiris holds the staff in his left hand. The left side of the body traditionally represents the less obvious, hidden, submissive aspect, while the right side represents the more obvious, outwardly manifest, dominant aspect. Osiris is thus indicating that the creative process he represents works “behind the scenes” in the metaphysical realm of the ether.

        
          [image: image]
        

        Figure 2.5. Variations of the uas scepter. From Schwaller de 
Lubicz, Sacred Science, fig. 29.

        A more comprehensive analysis of the Osirian myth in chapters 6 and 7 provides several additional systems concepts that will aid our understanding. Nevertheless, from the analysis presented to this point we may conclude that the ancient cosmologists who formulated the Osirian creation myth apparently had a very sophisticated understanding of open systems and of the subtle interrelation between entropy and order creation. It was not until recently that modern science began to grasp the subtle concepts understood by the ancients thousands of years ago. Thermodynamics was developed for the first time in the late nineteenth century as a result of the seminal work of Ludwig Boltzmann. At that time its principles dealt primarily with processes taking place within closed systems, the decay of ordered states with the final attainment of thermodynamic equilibrium. It was not until the 1920s that Bertalanffy and Defay independently proposed that the discipline be expanded so that it could also be applied to the description of open systems.9 This new branch of thermodynamics that deals specifically with open systems is termed nonequilibrium thermodynamics, or sometimes, irreversible thermodynamics.

        Modern science did not begin to ponder the “Set principle” seriously until the nineteenth century, and only in the last half of the twentieth century did thermodynamics advance to the point where it also has been able to embrace the “Osiris principle.” Only now are we in a position to appreciate adequately the kernels of wisdom hidden in the Osiris myth: life-sustaining irreversible process and order-destroying entropy-increase are one and the same, and living systems maintain their order by mastering entropic processes and using them to their advantage.

        The story of Osiris and the myth of Atum were not just folklore tales handed down through oral tradition; these stories were also incorporated into the rulership customs of ancient Egypt. Royal funerary rites and rituals concerned with the transference of power from one reign to the next reenacted the sacred Osiris creation mystery. The king, or pharaoh, was regarded as a living deity and mediator between the world of the living and the world of the dead. Through him, the vital energies of the cosmos were bestowed upon his country, ensuring its power and welfare. During his reign, the king was looked upon as the incarnation of Horus. At death, he became the incarnation of Osiris, and the successor to the throne became the living Horus. Just as Osiris’s soul journeyed into the underworld to repose in an unconscious state, the king’s soul at death was believed to journey into the underworld. The deceased king was placed in his burial chamber in a horizontal position to represent the recumbent Osiris in his underworld cave. Just as Osiris was preserved from decay by being wrapped in the coils of the primordial serpent Nehaher, so was the king’s body embalmed in preservative mummy wrappings. After ascending to the throne, the new king traditionally entered his father’s tomb to give him the news that order had been reestablished, paralleling the Osirian myth in which Horus revived Osiris to consciousness by telling him the good news of his victory over Set. Upon hearing these tidings, the late king’s underworld soul was believed to return to life to confer his ka (vital essence) upon his son, thereby ensuring that the powers of life and growth would again flow to nature.10 In this way, the new king was thought to derive his power from his deceased father.

        Thus the subtle thermodynamic concepts evident in the Osiris mysteries were in this way reenacted in terms of real-life events every time a king died. This ritual may have persisted even during Egyptian prehistory, which could explain why the Egyptians kept records of the reigns of those past kings. Was this royal tradition consciously designed in prehistoric times as a way of transmitting an advanced science to the distant future? If so, it was quite a clever method, for it ensured that this knowledge would be perpetuated. The successor to the throne was bound to participate in the ceremony, because only in this manner could he assume the power of rulership. Moreover, the tradition could only be destroyed if the royal lineage itself was unseated by force. Although the pharaonic succession eventually came to an end, the royal practice of inscribing mythical texts and hymns on the walls of pyramids, temples, and coffins has left us valuable records of this lore that have survived through time.

        The ceremonial transference of ka from father to son had a practical advantage of ensuring that the tradition would be perpetuated. But in addition, it had an esoteric significance of portraying a scientific concept fundamental to the ancient open-system science, namely that the ordered material world (Horus, the new king) is sustained through the operation of ordered etheric processes (Osiris resurrected in the underworld). Explicit order is derived from and sustained by a preexisting implicit order.

        For most of the duration of the Old Kingdom, the passion of Osiris was concerned not with the salvation of human souls, but with the resurrection of divine souls, those of the pharaonic kings. The resurrection ceremony was performed not out of a personal fear of death on the part of the ruling class but rather to ensure the continued prosperity of the empire and to celebrate the miracle of the creation of the cosmic order. Beginning around 2500 B.C.E., however, as the Old Kingdom began to wane, the Osirian ceremonies took on a more personal significance for the masses. A cult of Osiris developed and gained in popularity. With the end of the sixth dynasty around 2250 B.C.E., the old social order collapsed and a chaotic period ensued. Intellectual inquiry flourished during this unsettled period, probing matters such as the relation of God and man and the fate of the soul. The passion of Osiris became reinterpreted in this new context. It was thought that, like the soul of Osiris, the human soul journeyed at death into the underworld. It was thought that if the deceased was given a proper burial with funerary rites, his soul too would become resurrected into a conscious afterlife. Because the spiritually inclined did not have the resources to build pyramids and elaborate tombs, painted and inscribed coffins took their place during this period.11

      

      
        CLOSED- VERSUS OPEN-SYSTEM PARADIGMS

        Almost every field of science has passed through a stage in its development in which it viewed natural systems as closed systems, that is, as inanimate mechanisms. For example, medical texts in medieval western Europe described human physiology in mechanical terms, comparing the organs of the body to the parts of a complex mechanism consisting of levers, pipes, and pumps. Descartes also expounded this view in his writings during the seventeenth century. This approach sought to describe the body’s physical structure with little reference to the underlying order-creating processes responsible for its formation. Later, with the invention of the steam engine and the development of thermodynamics, the body became viewed as a “heat engine,” a chemodynamic machine transforming food energy into useful work, for example, muscle action. But still, this view paid little attention to the processes that sustained the body. Physiologists and physicians today are aware that the human body is an open system, a structure maintained through the continuous action of biochemical processes.

        The machine analogy at one time also dominated the business profession. Organizations generally managed their internal affairs in a military-like fashion, with orders flowing down through a chain of command to workers who were automatons in a machinelike system. Managers trained with this model tended to ignore or even suppress social processes naturally present in the workforce that otherwise could have helped transform their company into a more profitable institution. In recent decades, however, the open-system approach has come to the fore. Organization theorists today agree that a business firm functions much like a living organism.12 Increasingly, managers are recognizing that healthy firms are those in which workers and management intercommunicate to form an integrally functioning whole. They are turning away from the view of the firm as a rigid entity, responsible only to its own objectives, and are embracing a more open-system concept that views the firm as an evolving unit functioning within a larger social whole and critically dependent upon and responsible to its environment.

        A similar progression from closed- to open-system views is evident in the fields of psychology and neurophysiology. Although computerlike machine models of the human mind still command considerable attention today, open-system models are increasingly making inroads. The new view conceives of the mind as a kind of evolving life form, with thoughts as ordered patterns that emerge into awareness from fluxes of sensory data and feeling tones recursively circulating in the brain at a subconscious level.13

        The field of microphysics still has a way to go before it entirely escapes from the closed-system paradigm. This should not come as a surprise. Compared to these other disciplines, microphysics deals with phenomena that are quite far removed from everyday experience. Even when scrutinized with specialized measuring instruments, nature is found to be particularly obstinate about revealing its secrets at the subatomic level. While it is quite an easy matter to measure precisely both the position and momentum of a moving body at the macroscopic level of everyday experience, a precise measurement at the quantum level is impossible. The objects of study are so small that the measuring probe has a major effect on the particle being probed. Consequently, as an observer obtains increasingly more precise knowledge about the position of a particle, at the same time he must be satisfied to settle for increasingly less precise knowledge about the particle’s momentum. In the optimum situation, the true values of a particle’s position and momentum can be known only within certain ranges. Formally stated, this condition of observational uncertainty is known as the Heisenberg uncertainty principle.

        Below the quantum level, direct observation is impossible. Since the physicist’s probes are necessarily composed of matter or energy, by their nature they can only sense the presence of other matter and energy quanta. Consequently, there is no direct way to verify whether or not a subatomic particle or energy wave is composed of smaller structures or to determine whether these component structures may be inert and unchanging or actively transmuting and interacting. A subatomic particle could actually be a pattern composed of ever-so-tiny and undetectable etheric units maintained in a state of transmutative flux, and physicists would have no way of knowing it.

        Common sense tells us that nature should operate in a consistent fashion. Since all ordered structures in nature that are easily accessible to direct observation are open systems, it is reasonable to suspect that subatomic particles and energy waves may also be open systems. If force fields are also a physical manifestation resulting from the operation of some underlying subquantum flux, then higher-order structures bound together by force fields (for example, atoms, molecules, crystals, planets, solar systems, and so on) should also be viewed as dissipative structures. As discussed in later chapters, ancient creation myths and lore present precisely such an open-system theory of particles and fields, as does the contemporary subquantum kinetics methodology.

        Meanwhile, during most of the twentieth century, physicists continued to view subatomic particles and energy waves as closed-system phenomena, as self -sufficient entities whose only relation to space is one of occupancy. The twentieth- century philosopher Alfred North Whitehead has referred to this as the doctrine of simple location. Accordingly, contemporary particle physicists expect that a subatomic particle should continue to exist even if ideally placed within a closed box that prevented components of any kind from entering or leaving. Modern physics inherited this mechanistic model of self-sufficient matter from Newton, who in turn took the concept from the ancient Greek atomists. Physicists later discovered that atoms were composed of smaller structures, such as protons, neutrons, and electrons, and they theorized that protons and neutrons, in turn, were composed of an amalgam of still smaller structures called quarks and gluons. Like the atom, however, they also viewed these finer subdivisions of matter as isolated systems.*3

        This view of matter and energy has led contemporary physicists to presume that the universe as a whole is a closed system and that its macroscopic evolution is governed by the dictates of the second law of thermodynamics. They state that the universe achieved its greatest state of order at the moment of the big bang explosion and that things have been tending toward greater disorder ever since, as space has continued to expand and energy has continued to disperse. Asked about the distant future, they tell us that all the stars in all of the galaxies will eventually burn out and everything will grow very cold. When this ultimate “heat death” is reached, all that will supposedly remain will be a bunch of cold burned-out stellar cores wandering through the dark reaches of space together with a scattering of black holes, all with a temperature of no more than a few degrees above absolute zero. So modern cosmology appears to be firmly in the grip of the “Set principle.”

        Paul Davies, a contemporary science writer and cosmologist, presents such a tragic outlook in his book The Runaway Universe.

        The unpalatable truth appears to be that the inexorable disintegration of the universe as we know it seems assured, the organization which sustains all ordered activity, from men to galaxies, is slowly but inevitably running down, and may even be overtaken by total gravitational collapse into oblivion.14

        The final gravitational collapse he mentions here concerns the belief that attractive gravitational forces acting between galaxies will one day stop space from expanding and then cause it to begin contracting. This is theorized to lead to a final event, nicknamed the “Big Crunch,” in which the contents of the entire universe are smashed together to disappear into the depths of a black hole, never to return. Sociology once earned the title “the dismal science,” after Thomas Malthus called people’s attention to the inevitable catastrophes that await the world if population growth goes unchecked. It appears that modern cosmology should also share this title.

        The closed-system approach to modern cosmology also has difficulty accounting for the origin of the universe. The second law proclaims that if the universe is a closed system, material order (matter and energy) should not have come into being of its own accord. The first law of thermodynamics also rules out the possibility of physical creation. This energy conservation assumption, which claims that energy can be neither created nor destroyed, only converted from one form into another, has worked fairly well for the kinds of laboratory experiments thermodynamicists conduct, but it encounters quite an embarrassing situation when taken into the cosmological arena. Namely, the very existence of the physical universe proves that at some time in the past this law must have been violated in a very significant way.

        Cosmologists have attempted to minimize the apparent contradiction by suggesting that the universe emerged in a single big bang explosion and that the energy quantum producing this explosion was created in an extremely short instant of time, an instant so short that anything might be possible, even a tremendous violation of the energy conservation law. Consequently, twentieth-century cosmology has proposed that the act of physical creation was a highly improbable and perplexing event and that the more usual circumstance, which has prevailed for the vast majority of the time, has instead been the destruction of order. It pictures the universe continually running downhill, somewhat like a windup clock gradually spending its mainspring. Fortunately, the open-system ether physics encoded in ancient myths and lore offers a much more optimistic cosmology that is scientifically feasible. Since thermodynamics permits order genesis to occur in a universe that functions as an open system, matter and energy creation become the norm, rather than a primordial abnormality.
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