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Introduction

At the cutting edge of contemporary science a remarkable insight is surfacing: the universe, with all things in it, is a quasi-living, coherent whole. All things in it are connected. All that happens in one place also happens in other places; all that happened at one time happens at all other times. And the traces of all things that ever happened endure; nothing is entirely evanescent, here today and vanished tomorrow.

The universe is not a world of separate things and events, of external spectators and an impersonal spectacle. It is an integral whole. Unlike the disenchanted world of classical physics, it is not fragmented into material things and the disjointed domains of life and mind. Matter—the kind of “stuff” that makes up particles joined in atoms joined in molecules joined in cells joined in organisms—is not a separate kind of thing, and it doesn’t even have a reality of its own. Although it appears solid, in the last count matter is energy bound in quantized wave-packets and these packets are further bound together to create the vast and harmonious architecture that makes up the world. The widespread idea—that all there is in the universe is matter, and that all matter was created in the Big Bang and will disappear in a Big Crunch—is a colossal mistake. And the belief that when we know how matter behaves we know everything—a belief shared by classical physics and Marxist theory—is but sophistry. Such views have been definitively superseded. This universe is more amazing than classical scientists, engineers, and Marxists held possible. And the connectedness and oneness of the universe is deeper and more thorough than even writers of science fiction could envisage.

The current finding of the universe’s wholeness is the fruit of sustained investigation, based on observation and tested by experiment. It provides an entirely different image of the world than the mechanistic, materialistic and fragmented image we were taught in school. A cosmos that is connected, coherent, and whole recalls an ancient notion that was present in the tradition of every civilization; it is an enchanted cosmos.

The reenchantment of the cosmos as a coherent, integral whole comes from the latest discoveries in the natural sciences, but the basic concept itself is not new; indeed, it is as old as civilization. In ages past the connectedness and wholeness of the world was known to medicine men, priests, and shamans, to seers and sages, and to all people who had the courage to look beyond their nose and stay open to what they saw. Theirs, however, was the kind of insight that comes from mystical, religious, or aesthetic experience and was private and unverifiable—even if it appeared certain beyond doubt. Now, in the first decade of the twenty-first century, innovative scientists at the frontiers of science are rediscovering the integral nature of reality. They lift the private experiences that speak to it from the domain of unverifiable intuition into the realm of interpersonally verifiable public knowledge.

The emerging vision of reality is more than theory, and it is of interest to more than scientists. It gets us closer than ever before to rending apart the veils of sensory perception and apprehending the true nature of the world. Even in regard to our life and well-being, this is a happy rediscovery: it validates something we have always suspected but in modern times could not express (nor, unless we were poets or lovers, did we even try). This something is a sense of belonging, of oneness. We are part of each other and of nature; we are not strangers in the universe. We are a coherent part of a coherent world; no more and no less so than a particle, a star, and a galaxy. Only, we are a conscious part of the world, a being through which the cosmos comes to know itself. This insight is a sound basis for recovering a deeper sense of meaning in life—and a new and more reliable orientation at this crucial juncture in history.

We can live up to our potentials as conscious beings: we can come to know the reenchanted cosmos. Not only is this not impossible, it is not even particularly difficult. Beyond the complex deductions and abstruse mathematics of the new sciences, the basic concept of a coherent, connected, and integral universe is simple and meaningful; indeed, it is beautiful. When we make it our own, we come back to where our fathers and forefathers have been before us. But we come back with more assurance than they have had. Cutting-edge science tells us that we do not delude ourselves: we inhabit an integral, whole universe, and we are part of it. We are at home in the cosmos.


[image: image]


CHAPTER ONE

The Amazing Coherence of (Nearly) Everything

Whether we like it or not, science enjoys credibility in the eyes of the general public. Most people believe that what science tells us about the world is true, or at least it is likely to be true. Thus, understanding what science tells us about the world is important: it is important both as a possible source of truth about the world and as what most people accept as the truth, or the likely truth, about it.

However, what most people do not realize is that what science says about the world is subject to change, even fundamental change. Indeed, in our day science’s concept of the world is changing; it is changing fundamentally. It is not what scientists discussed but a few decades ago, and is far different from what we learned in school. Ours is not the kind of world our common sense would expect: a simple, orderly world where things behave as solid material objects should behave and are either here or there and not in many places at once. Nor is the effect of one thing necessarily limited to just one or a few other things. True, such conditions hold in our immediate surroundings, but they turn out to be limited to certain orders of size and magnitude, and certain dimensions of speed and distance. Beyond these dimensions the world becomes more and more strange. It is with good reason that a widely discussed film asks “what the bleep do we know?” and suggests that it is our consciousness that creates reality . . .

However, even if the way the world behaves is surprising, it is neither arbitrary nor incomprehensible. Scientists have gone a long way toward working out its underlying dynamics and showing that it is not meaningless and haphazard, but has a logic of its own. Notwithstanding the challenge to common sense, the universe proves to be meaningful; indeed, more meaningful than the disenchanted world where inert matter moves impersonally against a background of passive space. The reenchanted world is a harmonious structure where all things interact with all other things and together create a coherent whole. This whole is not a mechanical aggregate, for it is not readily decomposable to its parts. It is an integral whole, where to some extent and in some way all things interact with all other things. The scope of this interaction transcends the hitherto known limits of time and space. It is nearly instantaneous over any known distance and is conserved over any known span of time.

The findings that delineate the new picture of the world come from almost all of the empirical sciences: from physics and cosmology, from the life sciences, even from consciousness research. Although their subject matters differ, their findings have a common thrust. They disclose interaction that creates interconnection and produces instant and multifaceted coherence. The hallmark of a system of such coherence is that its parts are correlated in such a way that what happens to one part also happens to the other parts—hence it happens to the system as a whole. The system responds to the rest of the world as a whole, maintains itself as a whole, and changes and evolves as a whole. It is a whole: an integral whole.

THE AMAZING COHERENCE OF THE BODY

An amazing form and level of coherence characterizes nearly everything in the universe, from the largest structures of the cosmos to the smallest particles of the microworld. It characterizes the human body as well.

On first sight, the coherence of a living body stands to reason. Coherence, after all, is a precondition of life itself. If an organism is not to succumb to the constraints of the physical world, all its parts and organs must be precisely yet flexibly connected with each other. Without a high level of coherence throughout this network of connection, physical processes would soon break down the organization of the living state, bringing it closer to the inert state of thermal and chemical equilibrium in which life is impossible. Near-equilibrium systems are largely inert, incapable of sustaining processes such as metabolism and reproduction, essential to the living state. An organism is in thermodynamic equilibrium only when it is dead. As long as it is living it is in a state of dynamic equilibrium in which it stores energy and information and has them available to drive and direct its vital functions.

Dynamic equilibrium calls for long-range, quasi-instantaneous connections throughout the organism. The extent of these connections, and the speed with which they spread in the organism, are far greater than scientists had hitherto suspected. The human body, for example, consists of some 1,000,000 billion cells, far more than the number of stars in the Milky Way galaxy. Of this cell population 600 billion are dying and the same number are regenerating every day—over 10 million cells per second. The average skin cell lives only for about two weeks; bone cells are renewed every three months. Every 90 seconds millions of antibodies are synthesized, each from about 1,200 amino acids, and every hour 200 million erythrocytes are regenerated. According to radio isotope analyses at Oak Ridge Laboratories, in the span of a year 98 percent of the atoms that make up the organism are replaced as well. No substance in the body is constant, though heart and brain cells endure longer than most. Yet the substances that coexist at a given time produce thousands of biochemical reactions in the body each and every second, and they are all precisely and almost instantly coordinated so that they maintain the dynamic order of the whole organism.

The vital functions of the body are governed by constant, quasi-instant, and multidimensional correlations. Simple collisions among neighboring molecules—mere billiard-ball push-impact relations—do not suffice. They are complemented by a network that correlates all parts of the system, even those that are distant from one another. Rare molecules, for example, are seldom next to each other, yet they find each other throughout the organism. This is important, for the organism needs to react to stresses and strains as a whole, mobilizing all its resources wherever they are located. There would not be time for an integrated response to occur by a random process of jiggling and mixing; the molecules need to locate and respond to each other specifically, whether they are proximal or distant.

In the living organism order is dynamic and fluid, the body’s myriad activities are self-motivated, self-organizing, and spontaneous. The body’s coherence extends to every level, from the tens of thousands of genes, hundreds of thousands of proteins and other macromolecules that make up a cell, to the many kinds of cells that constitute tissues and organs. Adjustments, responses, and changes required for the maintenance of the organism propagate in all directions at the same time. All components are in constant and nearly instant communication.

The body’s high level of internal coherence makes possible a high level of sensitivity to the external world. In the insect world a few pheromones in the air are sufficient to attract males to prospective mates many miles away. In a human being the eye can detect single photons falling on the retina, and the ear can detect the motion of single air molecules. The mammalian body responds to extremely low frequency electromagnetic radiation, and to magnetic fields so weak that only the most sophisticated instruments can register them. Such sensitivity is only possible when a large number of molecules are coherently linked among themselves.

Biophysicist Mae-Wan Ho remarked that no matter how diverse they are, the parts of the organism act like a good jazz band, where every player responds immediately and spontaneously to the improvisations of all the others. The “music” of the body ranges over more than seventy octaves. It consists of the vibration of localized chemical bonds, the turning of molecular wheels, the beating of micro-cilia, the propagation of fluxes of electrons and protons, and the flowing of metabolites and ionic currents within and among cells through ten orders of spatial magnitude. As long as the organism is alive, this music never ceases. It expresses the harmonies and melodies of the individual organism with a recurring rhythm and beat, and with endless variation. The organic jazz band can change key, change tempo, and even change tune, as the situation demands, spontaneously and without delay. There is a basic structure, but the real art is in the improvisation, where each and every player enjoys maximum freedom of expression while remaining perfectly in tune with all the others.

THE AMAZING COHERENCE OF THE UNIVERSE

The coherence of the body is staggering, yet even this level of coherence is not unexpected in a living system. Life could not exist unless the organisms that manifest it are through-and-through correlated and coherent. But until recently we had no inkling that physical nature—the universe as a whole—could be similarly coherent. Yet this is the case. The cosmos, it turns out, is not a collection of bits of matter, clumped randomly into galaxies, stars, and planets. It is an integral system in its own right.

According to the so-called standard model of cosmology, the universe we live in originated in a cosmic explosion about 13.7 billion years ago. That explosion, known as the Big Bang, occurred in a fluctuating sea of virtual energies: the quantum vacuum. A region of this vacuum became unstable, creating a fireball of unimaginable heat and density. In the first milliseconds it synthesized all the matter that now populates cosmic space. The particle-antiparticle pairs that emerged from the vacuum collided with and annihilated each other, and the one-billionth of the originally created particles that survived (the tiny excess of “matter” over “antimatter”) now makes up the physical furnishings of the universe.

After about 200,000 years the particles decoupled from the radiation field of the primordial fireball, space became transparent, and clumps of particles—mostly in the form of hydrogen atoms—established themselves as distinct elements in the cosmos. Due to gravitational attraction they condensed into gigantic swirls that solidified as galaxies. The atoms that made up the physical substratum of these swirls condensed further: the first stars appeared about 200 million years after the Big Bang. Some stars spun off planets, and on the planet we inhabit, the first signs of life appeared about 3.7 billion years ago.

This scenario of cosmic evolution is well established, but the full scope of the coherence now reigning in the universe has only recently come to light. This coherence has surprising aspects and unexpected dimensions. First of all, the “universal constants” (the force of gravitation, of electromagnetism, of nuclear fields, as well as the size of the electron, the neutron, and other fundamental particles) are so finely tuned to each other that the universe could produce active stars that shine long enough to create physical and chemical conditions on some of their planets that are just right for the evolution of life. Even the basic parameters of the universe are amazingly coherent. The mass of elementary particles, the number of particles, and the forces that exist between them are all adjusted to favor specific harmonic ratios (such as the ratio 1040) that recur over and over again.

And this is still not all. It turns out that galaxies evolve nearly uniformly in all directions from Earth, a finding that is surprising, because not all parts of the universe are connected by light, the fastest form of physical signal-transmission according to Einstein’s theory of relativity. At its periphery the universe expands beyond the 13.7 billion light years that rays of light could have traveled in the time that has elapsed since the Big Bang—and yet galactic evolution is consistent throughout the universe.

The “flatness” of space-time points to another form of coherence in the universe. In the absence of the massive particles that exert gravitational attraction, space-time turns out to be exactly Euclidean or “flat” (the kind of space where the shortest distance between two points is a straight line). This indicates that the Big Bang that had set the basic parameters of the universe must have been stupendously finely adjusted—because if it had produced just one-billionth more matter than it did, space-time would be positively curved like a balloon, and if it had produced one billionth less, it would be negatively curved like a saddle.

The coherence of the cosmos is intrinsically related to the nature of its fundamental particles, and these turn out to be strange beasts indeed. Although in some experiments particles appear to be discrete corpuscular packets of energy, they also turn out to be continuous with each other and remain thoroughly “entangled”—that is, interconnected—over all finite times and distances. The particles have both corpuscular and wave aspects, and until they are observed or measured, have no definite characteristics but exist simultaneously in several states at the same time. These states are not “real” but “potential”—they are the states the particles can assume when they are observed or measured. (It is as if the observer, or the measuring instrument, fishes the particles out of a sea of possibilities. When a particle is pulled out of that sea, it becomes real rather than merely virtual—but one can never know in advance just which of the various real states that it could become it actually will become.) And, to compound this sea of mystery, the various elements of the real states of particles cannot all be measured at the same time: when we measure one of their states (for example, position or energy), another becomes blurred (such as velocity or time of observation).

Perhaps the most remarkable feature of particles is their mutual entanglement. Particles turn out to be highly sociable: once two particles assume a precisely identical state, they remain linked no matter how far they may be from each other. This strange space- and time-transcending connection became apparent when a thought experiment proposed by Einstein with colleagues Boris Podolski and Nathan Rosen (the so-called EPR experiment) was tested by physical instrumentation. The experiment was first performed by French physicist Alain Aspect in the 1980s and has since been replicated in laboratories all over the world. It is important enough to merit deeper acquaintance.

Einstein proposed the experiment in the expectation that it would overcome the limitation on measuring the various states of a particle simultaneously. The idea is to take two particles in a so-called singlet state, where their spins cancel out each other to yield a total spin of zero. Then the particles are allowed to separate and travel a finite distance apart. If the spin states of both particles were then measured, we would know both of the spin states at the same time.

When this experiment is carried out, a strange thing takes place: no matter how far the twin particles are separated, when the spin of one of them is measured, the measurement on the other shows that its spin is precisely the opposite of the spin of the first, as quantum theory requires—even though this was not, and could not have been, determined in advance. It is as if, at the very instant of the measurement, the second particle comes to “know” the state of the first. The information that underlies this strange knowledge appears to be conveyed over any finite distance, and to be conveyed nearly instantly. In Aspect’s experiments the speed of its transmission was estimated at less than one billionth of a second, about twenty times faster than the velocity of light in empty space. In a subsequent experiment performed by Nicolas Gisin, it proved to be 20,000 times faster than the speed of light.

Widely reported “teleportation experiments” have shown that such “nonlocal connections” exist not only between individual particles, but also between entire atoms. In the spring of 2004 two teams of physicists, one at the National Institute of Standards in Colorado and the other at the University of Innsbruck in Austria, demonstrated that the quantum state of entire atoms can be teleported by transporting the quantum bits (“qubits”) that define the atoms. In the Colorado experiment led by M. D. Barrett, the ground state of beryllium ions was successfully teleported, and in the Innsbruck experiment headed by M. Riebe, the ground and metastable states of magnetically trapped calcium ions were teleported.

The physicists achieved teleportation of a remarkably high fidelity— 78% by the Colorado team and 75% by the Innsbruck team—using different techniques, but following the same basic protocol. First two charged atoms labeled A and B were “entangled,” creating the instant link observed in the EPR experiment. Then a third atom, labeled P, was prepared by encoding in it a specific coherently superposed quantum state. After atoms A and B were separated, atom A was measured together with the prepared atom P. At that point the internal quantum state of B transformed: it adopted the exact state that was encoded in P. The quantum state of P appears to have been “teleported” to B. Since this destroys the previous quantum state of A by recreating it in P, it recalls science fiction’s idea of “beaming” an object (in this case a qubit) from one place to another.

The physical world is strange beyond description, but it is not incomprehensible. Its relevant feature is time- and space-transcending entanglement, known as nonlocality. Nonlocality is both a microphysical and a cosmological phenomenon; it involves the very smallest as well as the very largest structures of the universe. English physicist Chris Clarke did not hesitate to affirm that the whole universe is an entangled quantum system—it always has been, and always will be, fully coherent. For U.S. quantum theorist Henry Stapp, the finding of nonlocality is the most profound discovery in all of science. Cosmologists Menas Kafatos and Robert Nadeau, who wrote a book entitled The Nonlocal Universe, no doubt agree.

THE STILL MORE AMAZING COHERENCE BETWEEN THE HUMAN BODY (AND MIND) AND THE UNIVERSE

As we have seen, leading biologists and biophysicists find that the living organism is extraordinarily coherent, with all its molecules, cells, and organs linked by quasi-instant multidimensional connections. We have also seen that astronomers and cosmologists discover a comparable level of coherence in the universe as a whole. Are these coherent systems, at widely different scales of magnitude, also coherently linked among themselves? There is mounting evidence that they are. Extraordinary forms of coherence are coming to light between the living organism and the rest of the world.

The Coherence between the Human Body and the Universe

The coherence of the human body with the world around us is shown by its unexpected sensitivity to the substances, forces, and fields that impact it. Critical aspects of this sensitivity exceed the scope of classical biology, including the “synthetic theory” based on the work of Charles Darwin.

According to Darwinists, there should be a full and complete separation of the genome (the set of molecules in the DNA that carry the information the cells need to build the whole organism) from the phenome (the organism built according to this genetic information). Because of the insulation of the genome from the phenome, genetic information should be fully shielded from external events, including the forces and fields that act on the organism in its environment. Evolution should proceed by a selection from among randomly created genetic variations according to the “fit” of the resulting phenome to its particular environment. In the Darwinist view biological evolution is the product of a two-fold chance: the chance variation of the genome, and the chance fit of the mutant phenome to its environment. To cite the metaphor made popular by Richard Dawkins, evolution is the work of a blind watchmaker: it works by trial and error.

But it now appears that the information contained in the genome of a species is not fully insulated from the phenome, and thus from the world in which the phenome finds itself. The genome turns out to be responsive to external influences. It is indeed thanks to the genome’s responsiveness that higher species could evolve from simple origins to the complex multicellular forms they have today—because a fully insulated, randomly mutating genome is not likely to have been able to produce viable organisms within the known time-frames. The “search-space” of possible rearrangements in the genome is so enormous that random processes would take incomparably longer to create viable species than the time that was available on Earth for evolution to branch into the myriad forms that exist today.

The probability that random mutations could produce organisms capable of survival is further reduced by the fact that, as biologist Michael Behe pointed out, most organisms are “irreducibly complex” systems. (A system is said to be irreducibly complex if its parts are interrelated in such a way that removing even one part destroys the function of the whole system.) To mutate an irreducibly complex system into another viable system every part has to be kept in a functional relationship with every other part throughout the process of transformation. Missing but a single part at a single step leads to a dead-end. It is difficult to see how this level of precision could be achieved by genetic variations that are piecemeal and random. Living organisms are so finely tuned to their milieu that any mutation of their genome resulting from random alterations will almost certainly reduce rather than enhance the viability of a species. Random mutations would end up by impairing fitness to the point where the species could no longer survive.

However, the biosphere is populated by a vast number of complex species, the result of a long series of successful genetic mutations. This indicates that mutations in the genome are not always piecemeal and random, but are sometimes massive and systemic. If they are to be successful, the mutating elements of the genome must be highly coordinated among themselves, and must likewise be in harmony with the conditions in which the species finds itself. This suggests that the mutating genome is not fully isolated from the phenome and the environment in which the phenome finds itself. But to claim this is heresy for Darwinism, even in its current form known as the “synthetic theory.”

There is solid evidence for the correlation of the genome with the phenome and its milieu. It is both circumstantial and experimental. The circumstantial strand of evidence refers to the time-span of biological evolution. The oldest rocks on this planet date from about four billion years before our time, and the earliest and already highly complex forms of life (blue-green algae and bacteria) are more than 3.7 billion years old. The relatively rapid emergence of these forms of life could not have relied on random mutations alone. The assembly of a self-replicating prokaryote (a primitive non-nucleated cell) involves building a double helix of DNA consisting of some 100,000 nucleotides, with each nucleotide containing an exact arrangement of 30 to 50 atoms, together with a bi-layered skin and the proteins that enable the cell to take in food. This construction requires a long series of reactions, finely coordinated with each other. This level of complexity is not likely to have emerged within the relatively brief period of 300 million years purely through a series of random genetic trials and errors.

Massively coordinated mutations are also needed to produce organisms in the higher stages of evolution. A reptile that can fly is not produced solely by the evolution of feathers, for example. Radical changes in musculature and bone structure are also required, along with a faster metabolism to power sustained flight. It is important to note that each innovation by itself is not likely to offer evolutionary advantage; on the contrary, it is likely to make an organism less fit than the standard form from which it departed. And if so, it would soon be eliminated by natural selection. All this means that evolution by chance mutations is not likely to work. In the words of mathematical physicist Fred Hoyle, its probability is about as likely as a hurricane blowing through a scrap-yard assembling a working airplane.

The experimental strand of evidence concerns the response of the genome to the influences acting on the phenome. Molecular biologists find that mechanical force, or any stress or radiation in the environment, can trigger not just a mutation, but even a global hypermutation. The genome proves to be “fluid”; when confronted with a force or stress, it produces a complex and practically instant series of rearrangements.

A further response of the genome comes to light when electromagnetic or radioactive fields irradiate the organism—this has a direct effect on the structure of its genes. Ingested substances can also produce effects handed down to offspring. Experiments in Japan and the U.S. show that rats develop diabetes when a drug administered in the laboratory damages the insulin-producing cells of their pancreas. The diabetic rats produce offspring in which diabetes arises spontaneously. Even more striking are experiments in which particular genes of a strain of bacteria are rendered defective—for example, genes that enable the bacteria to metabolize lactose. When these bacteria are fed a pure milk diet, some among them mutate back precisely those of their genes that enable them to metabolize it again. Given the complexity of the genome even of bacteria, this response is not likely to occur merely by chance.

It appears that genome, organism, and milieu form a coherent, highly integrated system. It is thanks to this integrated system that living organisms are able to produce offspring that are viable under conditions that would be fatal to the parent organism. That the biosphere is not populated solely by bacteria and blue-green algae, the simplest and most stable kinds of organism, is due in the last analysis to the high level of coherence between genes and organisms, and organisms and environments.

The Coherence between the Human Mind and the Universe

The coherence of our body with the world is fully matched by the coherence of our mind with the world. Of course, our mind is continuously informed of the world outside our body through our eyes, ears, and other sensory organs, so on first sight its coherence in regard to the milieu is not surprising. But the coherence of the human mind with the world is not limited to information conveyed by the sensory organs. There is evidence that when the brain is operating in a coherent way, the mind achieves spontaneous coherence with other minds, and even with other elements in its environment.

A series of experiments carried out by Italian physician and brain researcher Nitamo Montecucco provides impressive testimony to the kind and level of coherence that can obtain between the minds of different individuals. The experiments show that as people enter an altered state of consciousness—in deep meditation or prayer—the electrical activity of the left and right frontal hemispheres of their brain becomes synchronized. Still more remarkably, the electroencephalograph (EEG) patterns of the left and right brain hemispheres of an entire group of persons can become synchronized with one another. In repeated tests up to twelve meditators achieved a 50 to 70 percent synchronization of their EEG waves while sitting in deep meditation in complete silence, with closed eyes and no sensory contact with each other.

Dr. Montecucco summed up the results of his research by distinguishing four states of brain coherence. The lowest state is the “state of disgregation” where coherence is absent. This is a state of no-consciousness, typical of severe bodily degeneration, cerebral death, or deep coma. The next state is the “state of fragmentation,” hallmarked by some coherence, but of a low level. This is typical of low awareness, depression, disease, and psychic crisis. The third state is the “state of integration” characterized by a significant level of coherence. It is correlated with high awareness, integrated knowing and experiencing, and psychophysical well-being. The fourth state is the “state of unity.” Here the EEG patterns produced by the brain exhibit harmonic relations: the frontal hemispheres of the brain are fully synchronized and move in unison. According to Montecucco this state of the brain and of the consciousness that accompanies it is the state in which great evolutionary leaps occur, in the cognitive, social, as well as spiritual domains.

A growing storehouse of evidence indicates that when the brain functions coherently, consciousness is not limited to the signals conveyed by the senses. This is a surprise to modern people who view extra- or non-sensory perception with skepticism, but it is not surprising for other cultures. Traditional tribes knew and actively used some form of extrasensory perception in their daily life. Shamans and medicine men could induce the altered state of consciousness where spontaneous information-transmission becomes possible, and their spiritual powers appear to have been a consequence of this state. Not just shamans and medicine men; entire clans could enter the states of consciousness in which they could remain in touch even when roaming far from their homestead. Anthropologist Robert Lawlor reports that the aborigines of Australia regularly enter the state of consciousness they call “Dreaming” and in that state come in touch with the spiritual heritage of their ancestors as well as with the mind of their fellow tribesmen. They enter the Dream-state not only in sleep, but also in rituals, during initiation, and in other significant moments of life. A. P. Elkin reported that an aborigine tribesman far from his village might announce that his father has died, or his wife has given birth, or that there is some trouble at home. He is so sure of his facts that he is ready to return at once.

In the roundtable on science and spirituality in part three of this book American anthropologist Ewert Cousins recounts that a similar state of consciousness prevails among the Pottawatomie Indians and the Lakota or Sioux Indians of North America—and that it produces similar effects. Wherever they live, tribes-people appear to be in closer contact with each other and the world around them than modern people.

Sometimes, closer contact with nature saves lives. A dramatic example of this occurred during the Asian tsunami catastrophe of December 2004. Sentinelese and other traditional tribes numbering merely in the hundreds live on the remote Andaman Islands in the Indian Ocean; they have been practically isolated from the rest of the world for thirty- to sixty-thousand years. It was expected that the tsunami would have taken a heavy toll among them, reducing some of their populations nearly to extinction. But this turned out not to be the case. While modern tourists on other shores ignored the impending danger until the murderous waves were literally upon them, the Sentinelese tribes’ people left for the highlands in time to escape. They could, of course, have merely followed the birds and animals inland, but it is more likely that they themselves had an inkling of the impending danger, having conserved the sensitivity to nature shared by all primitive people and other living species.

Tribal people, anthropologist Marlo Morgan noted, are able to receive input from their environment as if they have a tiny celestial receiver through which they receive remote messages. Modern people seem to have lost ready access to this celestial receiver, but controlled experiments in parapsychology laboratories show that they did not lose the receiver itself. Under the right conditions most people can become aware of the vague but meaningful images, intuitions, and feelings that testify that they are “in touch” with other people—and with animals, and other aspects of nature—even when these people, animals, and things are beyond the reach of their eye, ear, palate, smell, and touch. This sense of connectedness penetrates to people’s everyday consciousness. The In Our Own Words opinion survey of the U.S. Fund for Global Awakening reported that 85 percent of Americans agree that “underneath it all we’re all connected as one.”

However, on the rational level most people in modern society consider extrasensory perception as mere delusion. They do not accept anything as real that is not “manifest”—not literally right at hand. Telepathy and other transpersonal phenomena are admitted only under exceptional conditions. “Twin-pain” (the sensing by one of a pair of identical twins of the pain or trauma of the other) is one such exceptional case: it is recognized as real, for the evidence for it is overwhelming. The transmission of some form of information among identical twins beyond the range of their senses has been studied in detail and it is found to occur repeatedly in about 25 percent of identical twins.

Identical twins are only the top of the tree of emotionally or genetically bonded pairs: some form of spontaneous extrasensory information transmission has been observed among all people who share an emotional or physical bond, such as mothers and children, lovers, long-term couples, even close friends. The basic ability to transmit thoughts and images appears to be given to all people.

The telepathic power of ordinary
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