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Cave


1979. Smell of damp earth and stone. In the dim light, a small group of people talk in hushed voices as if entering a church, spellbound by the paintings on the rock wall: bison and mammoth and horse, colored with red ochre made from dirt and charcoal and bound with saliva and animal fat. I am without words, another ghost in this primordial cave in southwestern France. Font-de-Gaume it is called. The cave paintings date to 17,000 BC and were discovered by a local schoolmaster a century ago. Hand-drawn shapes swerve and flow following the natural contours of the stone walls. In one image, a fat horse bends down as if nuzzling a bison with bent head. Elsewhere, a herd of horses gallop across the stone plains, including a large animal with orange torso and black neck, and smaller beasts speckled in black and white. One painting in particular steals my attention—an entire bison drawn from what appears to be a single flowing line.


Clearly, these early humans were consummate artists with a heightened connection to nature. Did they also believe in an ethereal world? Did they believe in the invisible? What did they think of thunder and lightning, wind, stars overhead, their own beginnings and ends? They rarely lived past the age of thirty. Clad in the skins of animals they had killed and aware of their own impending demise, they must have looked up toward the unchanging stars with awe, and desire. In the foothills beyond the caves, these ancient people buried their dead in sewn garments and surrounded the prone bodies with tools and food for the next life. Was this time and this place where the longing began?


Nearby, someone strikes a match, against regulations, and we all turn in surprise to watch the small fire. Shadows shift on the walls. Then the flame is gone, like these primitive ancestors of eons ago, like all living things, like the material world.




Longing for Absolutes in a Relative World


For  many years my wife and I have spent our summers on an island in Maine. It’s a small island, only about thirty acres in size, and there are no bridges or ferries connecting it to the mainland. Consequently, each of the six families who live on the island has their own boat. Some of us were not nautical people at first, but over the years we have all learned by necessity. Most challenging are trips to the island at night, when the landmasses are only dim shapes in the distance and you must rely on compass headings or faint beacons to avoid crashing into rocks or losing your way. Nevertheless, some of us do attempt the crossing at night.


My story concerns a particular summer night, in the wee hours, when I had just rounded the south end of the island and was carefully motoring toward my dock. No one was out on the water but me. It was a moonless night, and quiet. The only sound I could hear was the soft churning of the engine of my boat. Far from the distracting lights of the mainland, the sky vibrated

with stars. Taking a chance, I turned off my running lights, and it got even darker. Then I turned off my engine. I lay down in the boat and looked up. A very dark night sky seen from the ocean is a mystical experience. After a few minutes, my world had dissolved into that star-littered sky. The boat disappeared. My body disappeared. And I found myself falling into infinity. A feeling came over me I’d not experienced before. Perhaps a sensation experienced by the ancients at Font-de-Gaume. I felt an overwhelming connection to the stars, as if I were part of them. And the vast expanse of time—extending from the far distant past long before I was born and then into the far distant future long after I will die—seemed compressed to a dot. I felt connected not only to the stars but to all of nature, and to the entire cosmos. I felt a merging with something far larger than myself, a grand and eternal unity, a hint of something absolute. After a time, I sat up and started the engine again. I had no idea how long I’d been lying there looking up.


I have worked as a physicist for many years, and I have always held a purely scientific view of the world. By that, I mean that the universe is made of material and nothing more, that the universe is governed exclusively by a small number of fundamental forces and laws, and that all composite things in the world, including  humans and stars, eventually disintegrate and return to their component parts. Even at the age of twelve or thirteen, I was impressed by the logic and materiality of the world. I built my own laboratory and stocked it with test tubes and petri dishes, Bunsen burners, resistors and capacitors, coils of electrical wire. Among other projects, I began making pendulums by tying a fishing weight to the end of a string. I’d read in Popular Science or some similar magazine that the time for a pendulum to make a complete swing was proportional to the square root of the length of the string. With the help of a stopwatch and ruler, I verified this wonderful law. Logic and pattern. Cause and effect. As far as I could tell, everything was subject to numerical analysis and quantitative test. I saw no reason to believe in God, or in any other unprovable hypotheses.


Yet after my experience in that boat many years later, I understood what Lord Indra of the Vedas must have felt when he first drank soma and could see the light of the gods. I understood the powerful allure of the Absolutes—ethereal things that are all-encompassing, unchangeable, eternal, sacred. At the same time, and perhaps paradoxically, I remained a scientist. I remained committed to the material world.


Every culture in every era of human existence has had some concept of Absolutes. Indeed, one might group a large number of notions and entities under the heading of Absolutes: absolute truth (valid in all circumstances),  absolute goodness, constancies of various kinds, certainties, cosmic unity, immutable laws of nature, indestructible substances, permanence, eternity, the immortal soul, God. A philosopher friend tells me that for him and other philosophers, the word “Absolute” means “ultimate reality.” I want to use the word in a different manner. Ultimate reality, whatever that is, may or may not include indestructible substances, absolute truths, omniscient beings, and the rest.


Clearly, the concepts I have labeled as Absolutes are not identical. Some are concerned with substance, others with intangible essence or abstract ideas. But they share the qualities of permanence and changelessness, ubiquity, perfection. All refer to an enduring and fixed reference point that can anchor and guide us through our temporary lives. Although the Absolutes are often associated with religion, none of them, except for the immortal soul and for God, are necessarily religious ideas. Some people would call them spiritual ideas. Many of the Absolutes are rooted in personal experience, but they involve beliefs beyond that experience.


A fascinating feature of the Absolutes—in fact, a defining feature—is that there is no way to get there from here, that is, from within the physical world. There is no gradual, step-by-step path to go from relative truth to absolute truth, or to go from a long period of time to eternity, or from limited wisdom to the infinite wisdom of God. The infinite is not merely a lot  more of the finite. Indeed, the unattainability of the Absolutes may be part of their allure.


Finally, the tenets of the Absolutes have not been proven, nor can they be proven, certainly not in the way that science has proven the existence of atoms or the law of the pendulum swing. Unprovability is a central feature of all Absolutes. Yet I did not need any proof of what I felt during that summer night in Maine looking up at the sky. It was a purely personal experience, and its validity and power resided in the experience itself. Science knows what it knows from experiment with the external world. Belief in the Absolutes comes from internal experience, or sometimes from received teachings and culture-granted authority.


The Absolutes comfort us. Imperfect beings that we are, we can imagine perfection. In search of meaning and how best to live our lives, we can turn to irrefutable precepts and principles. Certain of our material death, we can find solace in the permanence of our ethereal souls—or, for the early humans in Font-de-Gaume, in continued hunting and living in some other life. Plato discussed absolute justice in The Republic. Aristotle made all terrestrial material out of earth, water, fire, and air—but he reserved for the heavenly bodies a fifth element called the aether, indestructible and divine. The Buddha taught the Four Noble Truths in his first sermon. Saint Augustine ascribed absolute truth to God. Newton found a proper scaffolding for his universal laws of motion in his belief in absolute space, which “in its own nature without relation to anything external, remains always similar and immovable.” The unattainable Absolutes might also be considered our ultimate strivings, the best and most beautiful we can imagine. As poet C. F. Cavafy wrote, “The loveliest music is the [music] that cannot be played.”


Throughout history, various Absolutes have been linked to objects in the physical world. Ancient Egyptian stone texts, discovered in the pyramid of Unas, suggested that the dead pharaohs would enter heaven through two bright northern stars known as kihemusek, “the indestructibles.” Evidently, the perceived permanence of the stars was linked to human immortality. Plato was less elitist. He chose the stars to be the final destination of all moral human beings after their fleeting sojourn on earth: “And having made [the universe], the Creator divided the whole mixture into souls equal in number to the stars, and assigned each soul to a star … He who lived well during his appointed time was to return and dwell in his native star.” For the ancient Egyptians and Greeks and many subsequent cultures, heaven, God, immortality, and physical stars were all connected to each other.


Another example is the atom, the tiny and indestructible unit of matter first proposed by the ancient Greeks. Primordia the atoms were called. Or atomos. The hypothesized atoms could not be divided into  smaller components. As the smallest elements of physical matter, atoms helped unify everything else. Atoms represented indestructibility, indivisibility, unity. Obviously, atoms could not be seen with ancient Greek technology. But they were thought to exist in material form.


Belief in various Absolutes is alive and well in the world today. A new survey of 35,000 adults by the Pew Research Center found that 89 percent of Americans believe in God, and 74 percent believe in life after death—that is, in some form of immortality. A somewhat older survey by the Barna Group, an organization devoted to religion and culture, found that 50 percent of Christians in America believe in some form of absolute truth, while 25 percent of non-Christians do so. Buddhists worldwide believe in the Four Noble Truths. Hindus worship Brahman, the embodiment of eternal and absolute truth. Belief in certain physical manifestations of the Absolutes is also alive and well. A 2014 Gallup survey found that 42 percent of Americans believe in the constancy of species—in particular, that humans were created in their present form in the first days of the planet.


In the last couple of centuries and especially in recent decades, many of the Absolutes have been challenged by discoveries in science. Nothing in the physical world  seems to be constant or permanent. Stars burn out. Atoms disintegrate. Species evolve. Motion is relative. Even other universes might exist, many without life. Unity has given way to multiplicity. I say that the Absolutes have been challenged rather than disproved, because the notions of the Absolutes cannot be disproved any more than they can be proved. The Absolutes are ideals, entities, beliefs in things that lie beyond the physical world. Some may be true and some false, but the truth or falsity cannot be proven.


As for science, its domain is restricted to the physical world. Science does not have any particular authority for beliefs that lie beyond that world, such as God, the soul, or notions of absolute truth and absolute goodness. Yet to the extent that various of the Absolutes have been associated with aspects of the physical world, they have been brought into question by science. The new scientific evidence accords with other findings by anthropologists and sociologists suggesting that absolutes do not exist in human societies. From all the physical and sociological evidence, the world appears to run not on absolutes but on relatives, context, change, impermanence, and multiplicity. Nothing is fixed. All is in flux.


In aesthetics and culture, we have long been accustomed to the absence of absolute standards—that is, we more or less accept aesthetic and cultural relativism, the dependence on context. It is in the physical sciences that the Absolutes have met their strongest trial. Let me briefly sketch a bit of the evidence here, with more to come in later chapters.


One might begin in the seventeenth century, with the reluctant acceptance that the earth is not fixed and motionless as it seems but spins on its axis and orbits the sun. That fact was proven in the 1850s by observing the slow rotation of the plane of a swinging pendulum. You can see such a pendulum, called a Foucault pendulum, at the National Museum of American History in Washington, D.C. There, a 240-pound brass bob swings from a steel cable hung two floors above. As its plane of movement slowly rotates around, the pendulum bob knocks down red pegs in a circle. According to the laws of physics, the plane of the pendulum remains fixed in space. So it must be the earth that is rotating, not the pendulum.


Moving from the earth to the sky, advances in astronomy have shown that the once eternal stars, home of departed pharaohs, eventually exhaust their limited nuclear fuel and burn out. And to the small: scientists in the late nineteenth and early twentieth century discovered that the once indivisible atom could be splintered, to reveal smaller pieces within. About the same time, Einstein’s relativity demolished the appealing idea of a condition of absolute rest. Another disturbing  thesis of Einstein’s relativity: even the passage of time is not absolute as it seems, but depends on the relative motion of clocks.


Finally, the cosmological discoveries. In the late 1920s, astronomers discovered that the universe as a whole is not the grand and unchanging cathedral believed for millennia on end. Instead, the cosmos is expanding and stretching like a giant balloon being inflated, with all the galaxies hurtling away from each other. According to the best modern science, our universe began as a nugget of ultra-high density some 14 billion years in the past. And most recently, physicists have suggested that even our entire universe may not be a singular totality, a unity, but instead only one of a vast number of universes, called the “multiverse,” each with different properties and many possibly without life.


On the one hand, such an onslaught of discovery presents a cause for celebration. In fact, the wonders of Einstein’s relativity and the idea of the Big Bang were the engines that propelled me into science decades ago. Is it not a testament to our minds that we little human beings with our limited sensory apparatus and brief lifespans, stuck on our one planet in space, have been able to uncover so much of the workings of nature? On the other hand, we have found no physical evidence for the Absolutes. And just the opposite. All of the new findings suggest that we live in a world of multiplicities,  relativities, change, and impermanence. In the physical realm, nothing persists. Nothing lasts. Nothing is indivisible. Even the subatomic particles found in the twentieth century are now thought to be made of even smaller “strings” of energy, in a continuing regression of subatomic Russian dolls. Nothing is a whole. Nothing is indestructible. Nothing is still. If the physical world were a novel, with the business of examining evil and good, it would not have the clear lines of Dickens but the shadowy ambiguities of Dostoevsky.


The categories of the Absolutes and what I will call the Relatives—the relativity and impermanence and multiplicity found by modern science—do not neatly separate nonscientists from scientists. Individual people may commit to some elements of the Absolutes and to some of the Relatives, and I have defined these categories so broadly that we would expect that to be the case. For example, a recent study by Rice University sociologist Elaine Howard Ecklund found that 25 percent of scientists at elite universities—surely a population committed to most of the Relatives—believe in the existence of God. (For the population as a whole, the figure is something like 90 percent.) The novelist and spiritual thinker Marilynne Robinson is a strong believer in God, but her books, set in mid-twentieth-century Idaho, are filled with the moral complexities  and uncertainties of the modern (and relative) world. The physicist Steven Weinberg is an atheist, but he believes in a “final theory” of nature, perfect and exempt from revision.


Similarly, these categories do not neatly separate religion from science. Although our religious traditions embrace most of the Absolutes, there are exceptions. For example, a fundamental belief in Buddhism is impermanence. The Reconstructionist branch of Judaism believes in constant change in the world and, furthermore, thinks of God not as an omnipotent Being but as the sum total of the natural processes that allow human beings to reach their highest aspirations.


Despite these exceptions, the Absolutes and the Relatives can be considered a large frame in which to view the dialogue between religion and science, or between spirituality and science. But I suggest that the issues go deeper, into the dualism and complexity of human existence. We are idealists and we are realists. We are dreamers and we are builders. We are experiencers and we are experimenters. We long for certainties, yet we ourselves are full of the ambiguities of the Mona Lisa and the I Ching. We ourselves are a part of the yin-yang of the world. Our yearning for absolutes and, at the same time, our commitment to the physical world reflect a necessary tension in how we relate to the cosmos and relate to ourselves. At the least, we are led to examine the differences and similarities between  the physical world and what one might call the spiritual world. I have gone on that fraught journey myself. It is a winding and difficult path, with boundaries sometimes in clear view and sometimes dissolving into the mist. It is a journey sometimes of contradictions, and I may sometimes contradict even myself in these pages, depending on which forces are pressing me at the moment. I am a scientist, but I am not a swinging bob on a string.




Material


When I was seven or eight years old, growing up in landlocked Memphis, I visited my grandparents for a week at their little beach house in Miami. One dark and moonless night as I sat at the end of their dock, for some reason known only to children I grabbed a stick and stirred up the ocean beneath me. I was astonished to see the water shimmer with light. To my mind, the ocean was already a mysterious place, with its changing colors, its infinite gray skin stretching out to the sky, and its waves flowing in one after another, like the breathing of some large sleeping animal. But the glow of the seawater was magic of a different order. My imagination flared. Was this fairy dust? Was this some kind of galactic energy?  What other secrets and powers lay below the ocean’s surface? Excited, I ran into the house and commandeered my grandparents to witness the discovery. Again I stirred the water with my wand, and it happened again.  Pure magic.  I scooped up some of the supernatural liquid in a glass jar and took it into the house for further inspection. I’m not sure what I was hoping to find. What I did find, after the water settled, were tiny organisms floating about. In a dark room, they glowed faintly like fireflies. They felt slightly grainy in my hand. I was crestfallen. The magic was just little bugs in the water.


It is the end of June, and I am wandering about my small island in Maine. I’ve been thinking about the materiality of the world. Today, I just want to experience the fleshiness of this island. I run my hands along the bristly branches of a spruce tree. I could identify that prickle blindfolded. My bare feet sink into spongy moss. On the rocks lie mussel shells dropped from on high by crafty gulls seeking to break them apart and liberate the food within. The shells feel smooth and cool even in the sun. This tiny island in Casco Bay is shaped like a finger, half a mile long and a tenth mile wide. A high bony ridge runs down the spine of the island, a hundred feet above sea level, and my house lies on the north end of the ridge. To the south, there are five other cottages, cloaked from each other by a dense growth of trees—mostly spruce, but also pine, cedar, and poplar, whose leaves in the wind sound like hands clapping. The island’s name is Lute—actually, that is my private name for the island, because of the natural music of the place. One will not find that name on any map of the region.


As did Thoreau in Concord, I’ve traveled far and wide on Lute Island. I know each cedar and poplar, each clump of beach rose, Rosa rugosa, each patch of blueberry bushes and raspberry brambles and woody stems of hydrangeas, all the soft mounds of moss, some of which I touch on my ramblings today. The tart scent of raspberries blends with the salty sea air. Early this morning, a fog enveloped the island so completely that I felt as if I were in a spaceship afloat in outer space—white space. But the surreal fog, made of minuscule water droplets too tiny to see, eventually evaporated and disappeared. It’s all material, even the magical fog—like the bioluminescence I first saw as a child. It’s all atoms and molecules.


The materiality of the world is a fact, but facts don’t explain the experience. Shining sea water, fog, sunsets, stars.  All material.  So grand is the material that we find it hard to accept it as merely material, like meeting a man driving a Cadillac who claims he has only one dollar in his wallet. Surely, there must be more. “Nature,” wrote Emily Dickinson, “is what we see / The Hill— the Afternoon / Squirrel—Eclipse—the Bumble bee / Nay—Nature is Heaven.” In the last line, the poet leaps from the finite to infinity, to the realm of the Absolutes. It is almost as if Nature in her glory wants us to believe in a heaven, something divine and immaterial beyond nature itself. In other words, Nature tempts us to believe in the supernatural. But then again, Nature has also given us big brains, allowing us to build microscopes and telescopes and ultimately, for some of us, to conclude that it’s all just atoms and molecules. It’s a paradox.


For me, the human body is the most amazing and baffling phenomenon of the material world. How could it be that the exquisite and indescribable experience of consciousness, of thought and emotion, of the overpowering sense of an “I,” is simply the result of so many electrical and chemical flows between neurons, which are themselves nothing but atoms and molecules? I am constantly struck dumb by this mystery. Surely, the first single-celled creatures moving about in the primeval seas did not have consciousness or thoughts. Evidently, those qualities emerged with increasing complexity and natural selection. As Darwin wrote in the last lines of his great book, “from so simple a beginning endless forms most beautiful and most wonderful have been, and are being evolved.” Beautiful and wondrous, yes, but all material stuff, say the biologists.


Some years ago, I had a colonoscopy without being fully anesthetized and was able to watch on a computer screen the shifting views of the insides of my colon. I was dismayed. There, revealed in digital detail, was the deep interior of my body, a realm I had always considered as mysterious, a forbidden temple, fragile and secretive as it went about its profound business of keeping me alive. Surely that mystical place was separate from the world of tables and chairs, and gratefully hidden from the direct gaze of my eyes and my mind. But here it was, with no illusions. I was shocked to see ordinary flesh. I was shocked to see gelatinous membranes like quivering jelly, whitish in color, with bumps and ridges and turns. I felt like a trespasser in my own body. My colon was just material stuff. I am just material stuff. Or so I believe. I know this intellectually, yet I recoil from the idea.


Evidently, many others have also recoiled from the idea. A centuries-long debate in biology—and one not completely settled in some quarters even today— concerns whether living matter has some special quality not present in nonliving matter, some nonmaterial essence or spirit that is associated with life, especially intelligent life. The two sides of the debate have been called the “vitalists” and the “mechanists.” Mechanists believe that a living creature is just so many microscopic pulleys and levers, chemicals and currents—all subject to the known laws of chemistry and physics and biology. Vitalists, on the other hand, argue that there is a special quality of life—some immaterial or spiritual or transcendent force—that enables a jumble of tissues and chemicals to vibrate with life. That transcendent force would be beyond physical explanation. Some call it the soul. The ancient Greeks called it  pneuma, meaning “breath” or “wind.” In the Christian Bible,  pneuma means “spirit,” as in “Verily, verily, I say unto thee, except a man be born of water and of the Spirit (pneuma), he cannot enter into the kingdom of God.” Qi in the Chinese tradition. Prana in the Indian. In all of these cultures, this transcendent invisible energy, this pneuma, is associated with the magic of life. The  pneuma rests cozily in the home of the Absolutes.


The debate between the vitalists and the mechanists is another form of the famous “mind-body problem”: Is there an immaterial thing in living (and intelligent) creatures called the “mind” that is not reducible to the gooey tissues and nerves of the brain?


The ancient Greek and Roman “atomists” such as Democritus and Lucretius—proponents of the notion that everything was composed of atoms and only atoms—were of course mechanists. Spinoza was a mechanist. Plato and Aristotle were vitalists.  They believed that an idealized “final cause,” more spirit than matter, impelled a germ cell to develop toward an adult form. René Descartes, who famously articulated the separation between the intangible mind and the tangible body, proposed that in each human being an immaterial soul interacts with the material body in the pineal gland. Descartes was a vitalist. As was the great chemist Jöns Jacob Berzelius, author of Lärbok i kemien, the most authoritative chemistry textbook of the mid–nineteenth century. Berzelius expressed his views simply: “In living nature the elements seem to obey entirely different laws than they do in the dead.”


For many vitalists, the pneuma, although invisible and immaterial, was responsible for supplying the energy needs of the body. And here, the vitalists found themselves unavoidably afoot in the land of the physical. Energy is physical. And since the mid–nineteenth century, the notion of energy has been owned by science. Science knows how to quantify the energy of motion, the energy of heat, the energy of gravity, the energy of molecules and chemical bonds, and the energy of everything else in the physical world. Science knows how to slice and dice energy into units called “joules” and “ergs” and “foot-pounds.” Science knows how to tally up on a ruled accounting sheet the numbers for each swing of the arm, each inhale and exhale, each bead of sweat.


In the late nineteenth century, two German physiologists, Adolf Eugen Fick and Max Rubner, did just that for the human body. They tabulated the energies required for body heat, muscle contractions, digestion, and other physical activities and compared them against the chemical energy stored in food. Each gram of fat, carbohydrate, and protein is worth so many units of energy. After doing the arithmetic, the physiologists put away their sharp pencils and announced that the energy used by a living creature exactly equals the energy consumed in food—a victory not only for the mechanists but also for the law of the conservation of energy.


Still, many people remained dissatisfied. The thought that a human body might be reduced to so many coiled springs, balls in motion, weights and cantilevers, has not sat well with many of us. A dear friend of mine, a distinguished rabbi in Memphis, recently said to me, “I can’t believe that we are just flesh. We have souls. But we’re not bodies with souls. We’re souls with bodies.” Most religious leaders would agree. Beyond the religious domain, there’s an entire field of alternative medicine called “energy medicine,” which includes Reiki, qigong, and “biofield” medicine, all claiming to heal by working with hidden energies of the body.


Another point of view, eloquently stated in recent years by Marilynne Robinson, is affirmation of both body and soul but rejection of the dichotomy between the material body and the immaterial soul. (In fact, Robinson suggests even more broadly that the distinction between the physical world and the nonphysical world may be misguided.) Instead, she recommends that we acknowledge that the physical brain is “capable of such lofty and astonishing things that their expression has been given the names mind, and soul, and spirit.”
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