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            Introduction

         
 
         The Greek island of Naxos is the largest of the Aegean Cyclades islands. Mount Zas rises more than three thousand feet in the middle of the island. Goats and sheep graze on the fragrant fields; grapes and vegetables flourish. Back in the 1980s, Naxos still had a legendary beach at Agia Anna, with miles of sand dunes where a few tourists had put up bamboo huts and spent their time snoozing in the shade. One day in the summer of 1985, two young men who had just turned twenty were lying under a rock ledge. Jürgen, from Düsseldorf, was one; I was the other. We had just met at the beach a few days earlier, and we were discussing a book I had plucked from my father’s library to take along on vacation: a dog-eared paperback, its pages yellowed from the sun, with a Greek temple and two men in Greek clothing on the cover: The Four Socratic Dialogues of Plato.
         
 
         The atmosphere in which we passionately exchanged our modest ideas left as deep an impression on me as the sun did on my skin. That evening, while our group enjoyed cheese, wine, and melon, Jürgen and I continued our discussion. We were especially taken with the apologia, the speech Plato tells us Socrates gave before being sentenced to death for corrupting youth. 
         
 
         It eased – for a while, at least – my fear of death, a subject I found deeply unsettling. Jürgen was not as convinced.
 
         I can’t remember what Jürgen looked like. I never ran into him again, and I’m sure I wouldn’t recognize him if I passed him on the street today. And I’ve heard from a reliable source that Agia Anna beach, to which I have never returned, is now a resort town with hotels, beach umbrellas, and lounge chairs you have to pay to lie in. But entire passages from Socrates’ apologia have stuck in my mind and will surely follow me right to the old age home. It remains to be seen whether they will retain the power to soothe me.
 
         I never lost my passionate interest in philosophy, which has lived on since my days in Agia Anna. When I came home from Naxos, I signed up for a stultifying community service job in lieu of joining the military. My job as a parish worker did not exactly spark bold ideas; once I’d seen the Lutheran Church from the inside, I warmed up to Catholicism. But I did retain my interest in seeking the meaning of a life well lived, and in finding convincing answers to the great questions in life. I decided to study philosophy.
 
         My course work in Cologne got off to an inauspicious start. I had pictured philosophers as fascinating people living lives as exhilarating and uncompromising as their ideas: people like Theodor W. Adorno, Ernst Bloch, or Jean-Paul Sartre. But my vision of bold ideas and a bold life evaporated the instant I caught sight of my new teachers: boring middle-aged gentlemen in pedestrian brown or navy suits. I thought of the writer Robert Musil’s surprise that the modern and progressive engineers in the Wilhelminian era who were conquering new worlds on land, in water, and in the skies still sported old-fashioned handlebar mustaches, vests, and pocket watches. It struck me that the philosophers in Cologne were similarly failing to apply their inner freedom of mind to their outer lives. Still, one of them ultimately taught me how to think by training me to probe for the ‘why’ behind every question and not to settle for easy answers. He impressed upon me the need to keep my lines of thought and argumentation unbroken, and to be careful to build each individual step on the one before it.
         
 
         My student days were wonderful. My memory has merged them into one long succession of stimulating readings, spontaneous cooking, leisurely talks over noodle dinners, cheap red wine, heated classroom debates, and endless rounds of coffee in the cafeteria, where we’d put our philosophical education to the test, arguing about the limits of knowledge and what it means to lead a good life. We also analyzed soccer games and wondered why men and women had so much trouble getting along. The great part about philosophy is that there is never an end to it. It is also wonderfully interdisciplinary. The obvious career choice for me would have been to stay at the university. But the lives my professors were leading seemed drearily uninviting. I was also bothered by how ineffectual academic philosophy was. Essays and books were read with an eye to picking them apart. The symposia and conferences I attended as a doctoral student stripped away any illusions I might have had about the participants’ interest in fostering communication.
 
         Still, the questions and the books stayed with me as time went on, and a year ago I realized that there are very few satisfying introductions to philosophy. Of course there are plenty of witty books full of quips and brainteasers, but they were not the ones I had in mind, nor were the handy guides to the lives and works of selected philosophers or introductions to their writings. What I couldn’t seem to find was a systematic discussion of the major overarching questions. A good deal of what passes for an introduction to philosophy is merely a parade of currents of thought and isms. These kinds of books are typically too historically oriented for my liking, or they are unwieldy and insipid.
 
         The reason for this unappetizing state of the literature is obvious: universities rarely foster innovation. Even today, academia privileges the regurgitation of secondary texts over intellectual creativity. What I find especially problematic is the designation of philosophy as a field separate from other disciplines. While my professors were explaining human consciousness on the basis of Kant’s and Hegel’s theories, their colleagues in the medical school just down the street were conducting highly enlightening experiments with brain-damaged patients. But ‘just down the street’ is quite a long distance at a university. Professors in different disciplines might as well live on different planets.
         
 
         How do philosophical, psychological, and neurobiological findings about the nature of consciousness intertwine? Do they clash or complement one another? Is there a ‘self’? What are feelings? What is memory? The most intriguing questions did not even make it into the philosophical curriculum when I was a student, and, as far as I can tell, far too little has changed today.
 
         Philosophy is not the study of history. Of course we need to preserve our heritage and to keep inspecting and refurbishing the historic structures of our intellectual life, but the academy spends far too much time and effort looking backward, especially when you consider that philosophy is not nearly as etched in the stone of its past as many believe. The history of philosophy is to a great extent a history of intellectual climates and trends, of knowledge that was forgotten or suppressed, and of numerous apparently new beginnings that seem so new only because much of what had been thought before was neglected. Ideas rarely appear out of thin air. Most philosophers have constructed their ideas on the ruins of their forebears’, but not, as they have often thought, on the ruins of the history of philosophy as a whole. Many clever insights and approaches fall by the wayside, while quirky and improbable ideas continue to be reconsidered and revived. And many philosophers themselves waver between new insights and old prejudices. Back in the eighteenth century, David Hume was in many respects an exceptionally modern thinker, but his attitude toward certain nations, especially in Africa, was chauvinistic and racist. In the century that followed, Friedrich Nietzsche became one of the most incisive critics in the field of philosophy, but his own ideals for man were kitschy, presumptuous, and downright preposterous. 
         
 
         Moreover, the influence of a thinker does not necessarily depend on whether his or her insights were actually correct. Friedrich Nietzsche had a huge impact on philosophy even though most of what he said was not nearly as new and original as it sounded. Sigmund Freud was rightly considered one of the greatest innovators who ever lived, the many flawed details of his psychoanalysis notwithstanding. And the enormous philosophical and political significance of Georg Wilhelm Friedrich Hegel is disproportionate to the many incongruities in his speculations.
 
         The history of Western philosophy also reveals that most skirmishes play out within well-defined binary oppositions, in feuds between materialists and idealists, or empiricists and rationalists. These approaches appear and reappear in every conceivable shade and combination, and in ever-new guises. Materialism – the belief that there is nothing, neither God nor ideals, outside of what we apprehend with our senses – first came into vogue in the eighteenth century during the French Enlightenment, and it resurfaced in the second half of the nineteenth century in reaction to advances in the field of biology and to Darwin’s theory of evolution. Today materialism is enjoying its third heyday in connection with modern findings in neuroscience. Between those points, however, there were phases in which an array of idealist thinking predominated. In contrast to materialists, idealists put very little stock in knowledge gained by the senses, relying instead on the largely independent power of reason and the ideas it generates. Of course these two labels have encompassed a great variety of motives and models over the course of the history of philosophy. Plato’s idealism differed sharply from Kant’s. And this is why no ‘true’ history of philosophy can be written as a chronological succession of the great philosophers or as a history of philosophical currents, which would require glossing over a great deal of vital information.
         
 
         This introduction to philosophical questions of human existence and mankind is therefore not arranged along historical lines. It is not a history of philosophy. Immanuel Kant divided the great issues facing mankind into a series of questions: What can I know? What should I do? What can I hope for? What is man? These questions lend themselves well to the organization of this book, apart from the last, which is addressed in detail by the first three, so I have not devoted a separate section to it.
         
 
         The classic epistemological question of what we can know about ourselves has extended far beyond the bounds of philosophy and is now centered in neuroscience, which explores the foundations of our cognitive faculties and capacity for knowledge. Philosophy functions somewhat like an adviser to help neuroscience clarify its undertaking. In this book I present a highly personal selection of stimulating insights that philosophy still has to offer in examining these fundamental questions, through the lens of a generation that was marked by tremendous upheaval and helped usher in modernity. The physicist Ernst Mach was born in 1838, the philosopher Friedrich Nietzsche in 1844, the pioneer in neuroscience Santiago Ramón y Cajal in 1852, and the psychoanalyst Sigmund Freud in 1856. A mere sixteen years separate the birth dates of these four pioneers of modern thought, whose lasting impact can hardly be overstated.
         
 
         The second part of the book turns to an ethical and moral question: What should I do? It begins by exploring basic issues pertaining to why people act morally and the extent to which good or evil behavior accords with human nature. Here, too, philosophy is no longer the only one standing at the lectern; neuroscience, psychology, and behavioral science now have something of substance to contribute. Once man is defined as an animal capable of moral judgment, and we recognize that stimuli in the brain reward moral actions, natural science retreats to the background, because the many practical questions that our society is tackling today require philosophical responses. To tackle issues such as abortion and euthanasia, genetic engineering and reproductive medicine, or environmental and animal ethics, science isn’t enough; this is the ideal playing field for philosophical discussions and considerations. 
         
 
         In the third part, ‘What Can I Hope For?’ I consider several central questions that most people ponder in their lives – questions about happiness, freedom, love, God, and the meaning of life. Such questions are not easy to answer, but they merit serious thought.
 
         The theories and views that are often thrown together quite casually in this book are actually from disciplines that rarely intersect in scholarly studies. Even so, I think it makes sense to combine them in this manner, although I am fully aware that specialists in each field would pick apart many of the specifics. The various topics also take us on a little trip around the globe to the scenes of the events – to Ulm, where Descartes founded modern philosophy in a farmhouse, to Königsberg, where Immanuel Kant lived, to Vanuatu, home of the world’s happiest people according to an international survey, and so forth. I have had the privilege of meeting in person some of the brain researchers introduced in this book – Eric Kandel, Robert White, and the late Benjamin Libet – and two of the philosophers, Peter Singer and the late John Rawls. I learned a great deal by listening to and debating with them and came to realize that the merit of one or another theory does not necessarily emerge in an abstract comparison of theories, but in the benefits that can be reaped from them.
 
         We should never stop asking questions, because a combination of learning and enjoyment is the key to a fulfilled life. Learning without enjoyment wears you down, and enjoyment without learning is mind-numbing. This book aims to awaken and enhance the reader’s pleasure in thinking, and it will have succeeded if the reader learns to live a more mindful life based on progressive self-awareness and takes the reins of his or her own life, perhaps like Friedrich Nietzsche, who sought to become the ‘poet’ of his own life (not that it worked for him). Nietzsche commented in a fragment: ‘It is a good ability to be able to observe one’s condition with an artistic eye and even in pain and suffering, awkwardness, and matters of that sort to have the Gorgon gaze that instantaneously petrifies everything into a work of art.’ 
         
 
         And while we are on the subject of artistry, this introduction would not be complete without a word about the book’s title. It is a remark by a great philosopher, and my good friend, the writer Guy Helminger. One night, when we’d had too much to drink, I was worried about him – though he can certainly hold his liquor better than I can. When he started holding forth loudly on the street, I asked him if he was okay. ‘Who am I? And if so, how many?’ he answered hoarsely, with a wide-eyed stare, tossing his head histrionically, which made me realize that if he could carry on like this, he was quite capable of finding his own way home. But his question stuck in my head. It could serve as a slogan for modern philosophy and neuroscience in an age of deep-seated doubt about the self and the continuity of experience. I owe Guy a huge debt of gratitude – above and beyond this pronouncement. It was through Guy that I met the woman who is now my wife. Without her, my life would not be the happy life that it is.
 
         
             

         
 
         Richard David Precht
 
         Ville de Luxembourg
 
         March 2007
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            SILS MARIA
            
 
            Clever Animals In The Universe
 What Is Truth?
            

         
 
         Once upon a time, in a faraway corner of the universe,  poured out and glistening in infinite solar systems, there was a  constellation in which clever animals invented knowledge. It  was the most arrogant and devious minute of ‘world history’:  but still only a minute. After just a few breaths that nature  took, the constellation froze, and the animals had to die.   
 
         Someone could invent a fable of that sort and still not  illustrate adequately how wretched, how shadowy and  volatile, how purposeless and random human intellect appears  within nature. There have been eternities when it was not  there; when it is done for again, nothing will have happened.  For this intellect has no further mission that would lead  beyond human life. Rather, it is human, and only its owner  and creator gives it such dramatic importance, as if the world  pivoted around it. But if we could communicate with the  mosquito, we would learn that it floats through the air with  the same self-importance, feeling within it the flying center  of the world.
 
         
            * * *

         
 
          
         Man is a clever animal with an overinflated sense of self, and a mind focused not on the great truths, but only on life’s minutiae. Rarely has any text in the history of philosophy held a mirror to man that was so poetic, yet so harsh. These lines, possibly the most beautiful opening lines of any philosophical work, were written in 1873 and published posthumously as the beginning of an essay called ‘On Truth and Falsehood in an Extramoral Sense.’ The author wrote it as a young professor of classical philology at the University of Basel at the age of twenty-nine.
 
         But Friedrich Nietzsche never published his text about the clever and haughty animals that humans are. When he wrote it, he had just sustained deep wounds after publishing a book about the foundations of Greek culture, which his critics attacked as unscientific, speculative nonsense – and they were essentially correct. At the time, Nietzsche was spurned as a prodigy who had failed to live up to his promise, and his reputation as a classical philologist lay in ruins.
 
         His life had gotten off to a promising start. Little Fritz, who was born in the Saxon village of Röcken in 1844 and grew up in Naumburg an der Saale, was considered a highly gifted and devoted student. His father was a Lutheran pastor, and his mother was also devout. When he was four years old, his father died, and shortly thereafter his younger brother died as well. His family then moved to Naumburg, and Nietzsche grew up in a household of women. Even in elementary school, Nietzsche’s talents were startlingly evident. Nietzsche attended Schulpforta, an elite boarding school, and in 1864, he enrolled at the University of Bonn to study classical philology. He gave up his second major field of study, theology, after one semester. He would have been happy to do his mother the favor of becoming a pastor, but he lacked religious conviction. Eventually, the ‘little pastor,’ as his schoolmates had mockingly called him, fell away from the faith. But while he tried to free himself from the prison of his mother’s expectations, the parsonage, and faith, he remained racked with guilt for the rest of his life. After a year, Nietzsche followed his professor to Leipzig. His professor, who was a surrogate father to him, thought so highly of Nietzsche that he endorsed him for a faculty appointment at the University of Basel. In 1869, the twenty-four-year-old became an associate professor, and the university granted him his missing diplomas and doctoral and postdoctoral credentials. In Switzerland, Nietzsche got to know the scholars and artists of his time, most notably Richard Wagner and his wife, Cosima, whom he had already met briefly in Leipzig. Nietzsche’s enthusiasm for Wagner’s grandiose music was so great that it inspired him to write an equally grandiose book in 1872: The Birth of Tragedy from the Spirit of Music. 
         
 
         Nietzsche’s book was brushed aside by his contemporaries. The distinction that Nietzsche drew between the alleged ‘Dionysian’ spirit of music and ‘Apollonian’ nature of the fine arts was hardly new – it had been in common use since the early Romantic period – and by the standards of historical truth it seemed wildly speculative. Also, at that time, European scholars were coming to terms with the birth of a far more significant tragedy. One year earlier, the British theologian and renowned botanist Charles Darwin had published The Descent of Man. Although the notion that man could have evolved from earlier primitive forms of life had been under discussion for at least twelve years – Darwin had claimed that his Origin of Species would ‘throw some light’ on the origin of man – the book caused a sensation. In the 1860s, numerous naturalists had drawn the same conclusions and classified man as a close relative of the recently discovered gorilla. The Church, particularly in Germany, fought Darwin and his followers all the way up to World War I, although it was clear from the start that there could be no going back to the earlier view of the world. The notion of God as a personal creator and guide of man had been laid to rest. The natural sciences celebrated their triumphant progress with a new down-to-earth image of man. People were more interested in apes than in God, and the lofty image of man as a godlike creature was replaced by the simple truth of man as an intelligent animal. 
         
 
         Nietzsche was keenly interested in this new view of life. ‘All we need,’ he later wrote, ‘is a chemistry of moral, religious, aesthetic ideas and feelings, a chemistry of all those impulses that we ourselves experience in the great and small interactions of culture and society, indeed even in solitude.’ In the last third of the nineteenth century, numerous scientists and philosophers were hard at work on this ‘chemistry,’ a biological theory of existence without God. But the questions on Nietzsche’s mind were altogether different: What does the sober scientific view mean for man’s self-image? Does it render man larger or smaller? Does man stand to lose everything, or is something to be gained from seeing things more clearly? These questions formed the backdrop for his transcendent essay ‘On Truth and Falsehood.’
         
 
         Nietzsche’s outlook on whether man had become smaller or larger varied according to his mood. If he was despondent – as was often the case – he grew subdued and contrite and preached what Thomas Carlyle called the ‘gospel of dirt’ (a contemptuous reference to Darwin’s explanation of man’s common ancestry with the apes), but when in high spirits, Nietzsche was seized by a proud pathos and dreamed of the Übermensch.
         
 
         Nietzsche’s ambitious fantasies and the thundering self-assurance in his books were in stark contrast to his short and pudgy physical appearance. A defiant toothbrush mustache was intended to liven up and give a manlier look to his soft features, but the many illnesses he had endured since childhood made him look and feel weak. He was quite nearsighted and suffered from stomach ailments and severe migraine attacks. By the age of thirty-five, feeling like a physical wreck, he stopped teaching in Basel. A syphilis infection may have been what eventually finished him off.
         
 
         In the summer of 1881, two years after leaving the university, Nietzsche happened upon his very own paradise, the small town of Sils Maria in the Upper Engadine in Switzerland. He was stirred and inspired by its marvelous landscape. In the years that followed, he traveled there again and again, taking long solitary walks and hatching grandiose new ideas, many of which he committed to paper during the winter in Rapallo and on the Mediterranean coast, in Genoa and in Nice. Most of these writings display Nietzsche’s fiery intelligence and literary bent. He was a merciless critic who poked his fingers into the wounds of Western philosophy. As far as his own suggestions for a new epistemology and morality were concerned, he endorsed a half-baked social Darwinism and often wallowed in impressionistic kitsch. The more his texts swaggered, the more they missed the mark. He made a point of noting that ‘God is dead,’ but most of his contemporaries already knew that from Darwin and others.
         
 
         In 1887, the penultimate year that Nietzsche gazed out onto the snowcapped peaks of Sils Maria, he rediscovered the theme of the limitations of human knowledge, which he had written about in his essay about the clever animals. His polemic On the Genealogy of Morals opened with these words: ‘We are unknown to ourselves, we men of knowledge – and with good reason. We have never sought ourselves – how could it happen that we should ever find ourselves?’ Here, as elsewhere in his writings, he spoke of himself in the plural, as though discussing an extraordinary, newly discovered animal species: ‘Our treasure is where the beehives of our knowledge are. We are constantly making for them, being by nature winged creatures and honey-gatherers of the spirit; there is one thing alone we really care about from the heart – “bringing something home.”’ He did not have much time left to do so. Two years later, Nietzsche suffered a breakdown in Turin. His mother came to get her forty-four-year-old son and brought him to a clinic in Jena. Later he lived with her, but he no longer wrote. When Nietzsche’s mother died eight years later, her mentally deranged son was moved to the apartment of his sister Elisabeth, with whom he had a strained relationship. On August 25, 1900, Nietzsche died in Weimar at the age of fifty-five.
         
 
         Nietzsche’s self-confidence soared as he wrote: ‘I know my destiny. Someday my name will be associated with the memory of something tremendous.’ But what was so tremendous about Nietzsche that he would become arguably the most influential philosopher of the coming century?
         
 
         Nietzsche’s great achievement lay in his unsparing yet spirited pronouncements. More passionately than any other philosopher before him, he showed how arrogantly and ignorantly man passes judgment on the world by employing the logic and truth of the human species. The ‘clever animals’ think they have an exclusive status, but Nietzsche insisted that man is just an animal whose thinking is determined by all that being an animal implies: drives and instincts, primitive will, and a limited intellect. Most philosophers in the West were wrong, he contended, to regard man as something special, as a kind of supercomputer of self-knowledge. Can man really know himself and objective reality? Philosophers had rarely questioned this, and had simply equated universal thought with human thought. It had always been assumed that man was not just some clever animal, but a being on an altogether different plane. The leading philosophers had systematically denied their animal nature even though it stared them in the face every morning when they shaved their beards and every evening when they crawled into bed seeking sexual gratification. They had built a barrier between man and animal, insisting that man’s reason and intellect and ability to think and form opinions privileged man over animals. Man’s physical existence was deemed of lesser importance.
         
 
         For their lofty self-image to be correct, philosophers had to assume that God had provided man with outstanding cognitive faculties to read the truth about the world in the Book of Nature. But if God were dead, these faculties would not be faultless, but flawed, like every other product of nature. Nietzsche had read this idea in Arthur Schopenhauer: ‘We are simply temporal, finite, transient, dreamlike, fleeting beings like shadows. What could such beings do with an intellect that grasped the infinite, eternal, and absolute relations of things?’ The intellect, as Schopenhauer and Nietzsche presciently observed, was directly dependent on the demands of evolutionary adaptation. Man is able to grasp only what the cognitive powers he was handed down in the course of evolution enable him to grasp. Just like any other animal, man models the world on what his senses and consciousness enable him to understand. One thing is clear: our knowledge derives first and foremost from our senses. We cannot register what we cannot hear, see, feel, taste, and touch, hence it does not enter into our world. Even the most abstract things have to be read or seen in the form of signs to enable us to imagine them. For a completely objective view of the world, man would need a truly superhuman sensorium that taps the full potential of sensory perceptions: the sharp vision of the eagle, the keen sense of smell of the bear, the lateral line system of the fish, the seismographic abilities of the snake. But because humans have none of these features, they cannot gain an objective outlook. Our world is never the world ‘in itself’ any more than the world envisioned by a dog or a cat, a bird or a beetle is. ‘The world, my son,’ says the father fish in the aquarium to his son, ‘is a big tank full of water!’
         
 
         Nietzsche’s brutally frank assessment of philosophy and religion had revealed the hyperbolic nature of most self-definitions of man. (The fact that he himself created new hyperboles and tensions is another matter.) Human consciousness was shaped not by a burning desire for truth but by an attempt to survive and move ahead. Anything immaterial to that attempt would fall by the wayside in human evolution. Nietzsche held out a vague hope that this very self-discovery could make man cleverer, could perhaps create an Übermensch who truly expands the parameters of his knowledge. But here, too, caution is surely the better path than pathos. Any insight into human consciousness and its ‘chemistry,’ which, as we will see, has made enormous strides since Nietzsche, and even the most ingenious measuring devices and keenest observations, do nothing to change the fact that man can never attain purely objective knowledge.
         
 
         But is that really so terrible? Might it not be far worse if man knew everything about himself? Do we really need a truth that hovers over our heads? Sometimes traveling down the path of knowledge is pleasant in and of itself, particularly when such a thrilling and labyrinthine road ends up leading us to ourselves. ‘We have never sought ourselves – how could it happen that we should ever find ourselves?’ Nietzsche had written in the Genealogy of Morals. So let us embark on a journey to find ourselves as best we can. What path should we take? What method should we use? And what might we find at the end? If all our knowledge depends on and takes place within our vertebrate brains, it is probably best to start there. So our first question is: Where does our brain come from, and why is it constructed the way it is?
         

      

      

    


  

    

      
         
         
 
         
            HADAR
            
 
            Lucy In The Sky
 Where Do We Come From?
            

         
 
         This is the story of three stories. The first goes like this: on February 28, 1967, the United States was bombarding North Vietnam with napalm and Agent Orange; students were protesting in Berlin; Kommune 1, the first politically motivated commune in West Germany, had just formed a few weeks earlier; and Che Guevara was beginning his guerrilla war in the central Bolivian highlands. Paul McCartney, John Lennon, George Harrison, and Ringo Starr had been holed up in the Abbey Road Studios in London for the past couple of months, recording Sgt. Pepper’s Lonely Hearts Club Band. One of the songs on the album was ‘Lucy in the Sky with Diamonds.’ The title and surreal text convinced many Beatles fans that John Lennon had written the song during an LSD trip and that the whole colorful dreamscape paid homage to the hallucinatory drug. Some still believe this account, but the truth is somewhat simpler and sweeter. Lucy was a classmate of Lennon’s son Julian, who had drawn a picture of her and shown it to his father, titling it Lucy in the Sky with Diamonds.
         
 
         Now on to the second story. Donald Carl Johanson was in his twenties when he arrived in the dusty and dry highlands of Ethiopia near the town of Hadar in 1973 with an international team of paleoanthropologists. Johanson was considered an expert on chimpanzee teeth, a reputation that rattled him. He had spent three years writing a dissertation on the teeth of chimpanzees, combing through all the museums of Europe and searching for hominid skulls, and his interest in chimpanzee teeth had run dry. But a man with his knowledge was worth his weight in gold to some of his more renowned French and American colleagues. An expert on teeth is invaluable when investigating human fossils, because teeth are often the best preserved element in the fossil record, and human teeth bear a strong resemblance to chimpanzee teeth. Johanson was delighted to join the expedition. As a son of Swedish immigrants who grew up in Hartford, Connecticut, he had not exactly been destined for a career in science. His father had died when Don was just two years old, and Johanson had spent his childhood in poverty. An anthropologist in the neighborhood took little Don under his wing, gave him advice, and awakened his interest in prehistory and ancient history. Johanson went on to study anthropology in college and graduate school, and followed in the footsteps of his mentor, whose achievements he wound up surpassing. But back when the dark-haired, gangly young man with the long sideburns was down on the ground in the scorching desertlike region of the so-called Afar Triangle in the camp near the Awash River hunting for remains of prehistoric creatures among stones, dust, and earth, he did not anticipate the future that lay before him. After a short time there, he stumbled upon a couple of strange bones: the upper part of a shinbone and the lower part of a thigh. The two fit together perfectly. Johanson determined that the bones were the knee of a small bipedal primate, about 90 centimeters tall, that must have lived more than 3 million years ago. What a find! No one had known, or had even suspected, that humanlike creatures had walked upright 3 million years ago. Who would ever believe him, a young, unknown chimpanzee-tooth expert? There was only one thing for him to do: he had to find a complete skeleton. Johanson soon returned home, but a year later he traveled back to the Afar Triangle, and on November 24, 1974, he and an American student named Tom Gray headed to the site of the discovery. On the way, Johanson made a little detour and found an arm bone in the debris. Everywhere he looked, he found more bones: pieces of a hand, vertebrae, ribs, skull fragments. They were parts of an ancient skeleton.
         
 
         And this is the connection to the third story – the story of a small female who lived in an area that is now part of Ethiopia. She walked upright, and although her hand was quite a bit smaller than an adult’s hand today, it was amazingly similar. The little lady was small in stature, but her male relatives may have been up to four and a half feet tall. For her size, she was very strong. She had stable bones, and her arms were relatively long. Her head resembled that of a hominid, not a human. Her upper jaw jutted out, and she had a flat braincase. Presumably she had dark hair, like other African hominids, but we cannot establish this with any certainty. It is also difficult to determine how intelligent she was. Her brain was almost exactly the size of a chimpanzee’s, but who can say what went on inside it? She died at the age of twenty, of unknown causes; 3.18 million years later, ‘AL 288-1’ is by far the oldest reasonably complete skeleton of a humanlike individual that has been found to date. The young lady was a member of the species Australopithecus afarensis. Australopithecus means ‘southern ape,’ and afarensis designates the site in the Afar Triangle where Johanson and Gray discovered her.
         
 
         The two researchers raced back to the camp in their off-road vehicle. ‘We’ve got it,’ Gray was shouting. ‘Oh, Jesus, we’ve got it. We’ve got The Whole Thing!’ The mood was euphoric. ‘That first night we never went to bed at all. We talked and talked. We drank beer after beer,’ Johanson recalled. They laughed and danced. And this is where the first story links up with the second and third: the tape recorder was blaring ‘Lucy in the Sky with Diamonds’ at full volume over and over again under the Ethiopian sky. At some point everyone began to refer to the 40 percent complete skeleton as ‘Lucy,’ and the name stuck. Lucy O’Donnell, Julian Lennon’s classmate, could take pleasure in being the namesake for what may be the most famous discovery of all of prehistory.
         
 
         Don Johanson’s Lucy proved what had already seemed highly likely: that human civilization emerged in Africa. But more problematically, Johanson’s discovery also raises hope for identifying the boundary between animal and man, not only locating precisely where humankind first came into existence but also pinpointing the time when man emerged from the great geological Gregory Rift in East Africa and gradually developed into a Homo erectus, a hand-ax-wielding big game hunter capable of speech. But was Lucy really the same species as human beings today? And was she really a member of the first and only primate species to choose to walk upright, use tools, and hunt game?
         
 
         Fossils of the first Hominoidea superfamily of primates are estimated to be 30 million years old. The only thing we know about them is that we really know nothing at all. All that scientists have to go on are a couple of incomplete, damaged lower jaw halves and two or three skulls. In classifying later hominids, paleoanthropologists also have little concrete evidence dating from before the era when the forests cleared and there was open grassland. Powerful forces lifted the earth’s crust in the eastern part of Africa almost 15 million years ago and raised it more than 9,000 feet above sea level. The continental rock stretched to form a geological gash that ran more than 3,000 miles and created conditions for a wholly transformed vegetation. The renowned paleoanthropologist Richard Leakey describes the formation of the Gregory Rift and the Great Rift Valley as crucial for the evolution of new kinds of primates, and thus of man: ‘A geological episode of unimaginable proportions, the formation of the rift played a vital role in the evolution of our species. It is possible that had the Gregory Rift not formed when and where it did, the human species might not have evolved at all – ever.’
         
 
         In the western region of the Great Rift, primeval forests with ample food offered climbing apes an ideal habitat. Four or five million years ago, in the new, varied habitats in the east, by contrast, where deforestation resulted in semideserts, savannas, small riverside woods, and swampy fluvial topographies, some hominids – such as the australopithecines – began to walk upright. Some of them died out eventually, while others continued to evolve. Approximately 3 million years ago, the australopithecines split off into several somewhat better known species, including one species, Australopithecus robustus, that was probably vegetarian, with a large skull and strong cheekbones, traces of which were lost about 1.2 million years ago, and another, Australopithecus africanus, with a thinner skull and smaller teeth. The latter is now considered the base form of Homo habilis, the first hominids, which consisted of at least two species that may or may not have been closely related.
         
 
         The brains of the australopithecines were typical of apes. As in the case of all primates, the eyes are at the front of the skull, which means that apes can look in only one direction. To expand their range of vision, they have to turn their heads, with the apparent consequence that primates can have only one state of consciousness at a time. Since they are unable to make out several things simultaneously, things enter into their consciousness only in succession. An angle of view this limited is uncommon among mammals, not to mention in other animal classes, some of which – notably flies and octopuses – have an extremely wide range of vision. The visual acuity of all apes is neither as sharp as that of birds of prey nor as weak as that of horses or rhinoceroses. Like most vertebrates, primates have a right and a left side of perception. The notion of ‘right’ and ‘left’ informs primate thinking and experience of the world. By contrast, the perception of jellyfish, starfish, and sea urchins is not bifurcated, but circular. Primates are also unable to detect changes in electricity the way sharks and other animals can. Primates’ sense of smell is quite poor; dogs and bears, as well as many insects, are far superior to us in this regard. Primates have reasonably sharp hearing, but dogs and bears outshine us in that regard as well.
 
         The spectacular process that began with a few primates about 3 million years ago continues to puzzle scientists. In a relatively brief period of time, the size of the australopithecine brain tripled. The brain of the australopithecines originally weighed between 400 and 550 grams, but Homo habilis, about a million years later, had a brain that weighed between 500 and 700 grams. Only 200,000 years after that, Homo heidelbergensis and Homo erectus brains weighed between 800 and 1,000 grams. The brain of modern man, Homo sapiens, who first appeared about 400,000 years ago, weighs between 1,100 and 1,800 grams.
         
 
         In the past, scientists tended to explain this major increase in brain mass with reference to the new demands that were placed on man’s ancestors. The savanna of the Rift Valley offered living conditions that differed from those of the rainforest, and the australopithecines and early forms of humans adapted, possibly causing the brain to increase in size. But this kind of rapid increase in brain size in response to a change in environment deviates substantially from the norm. While it is not unusual for animal species to adapt to their environment, sometimes by changing in size, their brains never increase in size in such a dramatic fashion. But in the early stages of humans, there was a highly unusual development: their brains grew faster than their bodies – a process that has evidently occurred in only two species, humans and dolphins.
 
         In the 1920s, the Frenchman Émile Devaux and the Dutchman Louis Bolk found the mechanism responsible for the human brain’s remarkable development. Independently, each discovered that man, in contrast to other primates, is not fully developed at birth. Man remains in the fetal stage far longer than other mammals do, and thus remains highly receptive to learning. Neuroscience can now confirm this hypothesis. While the brain of all other mammals grows more slowly than the body after birth, in man it continues to develop for quite a while at almost the same pace as in the womb. In this way, the human brain grows to a size that substantially surpasses that of other primates. The cerebellum and the cerebral cortex in particular profit from this continued growth. And within the cerebral cortex, it is above all the regions that are important for orientation in space, musicality, and powers of concentration that continue to develop.
         
 
         Although Devaux’s and Bolk’s findings explain what began happening in the human brain about 3 million years ago, we have yet to figure out why. A change this momentous cannot be explained by adaptations to the environment, even if we think – and this is by no means certain – that life on the savanna required major shifts and adaptations. It is certainly true that walking upright altered the flight response, and most likely the savanna gave rise to a different way of life from that in the rain forest. That man developed different forms of sustenance is certainly logical, too. But none of these facts accounts for a tripling of the volume of the brain. The human brain is far too complex for a transformation of this magnitude to arise as a response to the environment. ‘Man,’ writes Gerhard Roth, a neuroscientist in Bremen, Germany, ‘does not have this large a frontal or prefrontal cortex because of some pressing need for one. It was more like an added “bonus.”’
         
 
         The human brain is not merely a reaction to environmental demands. In the first chapter we discussed the fact that the vertebrate brain is an outgrowth of evolutionary adaptation, but the precise connections are still hazy. Scientists have not yet been able to figure out why an ‘optimization’ occurred. Our earliest forefathers evidently made very little use of the high-performance machines that were evolving in their heads. The brain’s increase in size at a colossal pace in the development of Australopithecus to Homo habilis and Homo erectus clearly took some time to yield cultural achievements such as a sophisticated use of tools. Even after the brain had essentially reached its ultimate size about a million years ago, hominids’ high-powered brains took hundreds of thousands of years to produce little more than a measly hand ax. The tools of the Neanderthals, who died out about 40,000 years ago, were still relatively simple and unsophisticated, even though the volume of their brains actually surpassed that of man today.
         
 
         There is little doubt that the size and structure of the human brain was the determining factor in the development and incomparable cultural achievements of modern man. But why did man wait so long to put the human brain’s capacity for technical innovation to use? Evidently the brain needed to fulfill very different functions back then. Today’s great apes, whose use of tools is just as primitive as that of the australopithecines, are clearly more intelligent than a simple use of rocks and branches would require. Great apes use the far greater part of their intelligence for their complex social interaction, and even for humans the greatest daily challenge is dealing with members of our own species. (See ‘The Sword of the Dragon Slayer,’ p. 99.) Still, we use only a fraction of our brain capacity, because intelligence comes into play only when we reach an impasse. Even if primatologists had trained their binoculars on Albert Einstein the way they now observe apes, they would have seen little out of the ordinary. Einstein did not make much use of his genius in his normal daily routines – sleeping, dressing, eating, and so forth – because brilliant ideas and inspiration are simply unnecessary for those activities.
         
 
         The human brain is impressive, but most of the time it runs on a low level, just as our forefathers’ brains did. Like apes, humans have instincts for war and aggression and possess a sense of family and community. The more we learn about the lives of animals, the more clearly we recognize ourselves, and the more we see the echo from 250 million years of mammalian development in the convolutions of our brains.
 
         Nietzsche’s clever animals are thus truly animals, but their unparalleled intellect still remains an enigma. Some philosophers in the early-nineteenth-century Romantic era insisted on regarding man as nature’s crowning achievement – as the creature created to understand the world and to make nature aware of itself. In reality, of course, there is no reason to believe that man and his actions are the goal of evolution, and indeed even the concept of a ‘goal’ itself is dubious. Goals represent a very human approach to thinking (do salamanders have goals?) and are associated with typically human notions of time, as are the terms ‘progress’ and ‘meaning.’ But nature is physical, chemical, and biological, and the term ‘meaning’ is on an entirely different plane from, say, the term ‘protein.’
         
 
         The cleverer among Nietzsche’s clever animals – namely, those who have grasped this – do not focus on the big picture of ‘objective’ reality, but instead ask themselves: What am I capable of knowing? And how does this ability to know function? Philosophers like to speak of a ‘cognitive turn’ to the foundations of our self-awareness and our understanding of the world. To probe this idea, I would like to take you along on a journey to the foundations of our knowledge. Let us fly with Lucy into a cosmos more exhilarating than just about anything philosophers in earlier eras could visit; let us explore the center of feeling and thinking, and voyage inside our brains.
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         What is the most complex thing in the world? That is a difficult question, but for science, the answer is clear: it is the human brain. Granted, there is nothing particularly spectacular about it on the outside. At barely three pounds, it is shaped like a giant walnut and has the consistency of a soft-boiled egg. But hidden within it is likely the most complex mechanism in the universe, with 100,000,000,000 (one hundred billion) neurons firing and up to 500,000,000,000,000 (half a quintillion) connections between them. A common analogy holds that there are about as many leaves on the trees in the Amazon rainforest as there are neuron connections in a human brain.
 
         Until about 120 years ago, we knew next to nothing about what goes on inside the brain. Anyone who was writing or speculating about the brain before that time was merely skimming the surface, which makes it all the more astonishing that the first scientist to interpret the overall operations of the brain and decipher its basic mechanisms is today virtually unknown. His name – Santiago Ramón y Cajal – ought to appear on any objective list of the most important researchers and thinkers of the twentieth century, yet relatively little has been written about him. 
         
 
         Ramón y Cajal was born in 1852 in Navarra, Spain, in the town of Petilla de Aragón. He was eight years younger than Nietzsche, and at the time of the Spaniard’s birth and early childhood, Darwin was in Downe, a few miles south of London, working on his magnum opus, Origin of Species. Ramón y Cajal did not originally intend to study biology; he had always dreamed of becoming a painter. When he was a young man, he and his father dug up bones at a former cemetery to study the human body. Ramón y Cajal’s father was on the faculty of the anatomy department at the hospital in Zaragoza, where he practiced surgery. Working with these bones eventually drew Ramón y Cajal away from painting to anatomy. In stark contrast to the great Darwin, who had broken off his study of medicine because he was revolted by the need to dissect cadavers, Ramón y Cajal’s examinations of corpses fired up his enthusiasm, and he became a doctor at the age of twenty-one. His fascination with corpses and skeletons also led him to join the army. From 1874 to 1875, he took part in an expedition to Cuba, where he contracted malaria and tuberculosis. Upon his return, he became an intern at the University of Zaragoza medical school. In 1877, the Complutense University of Madrid awarded him a doctorate. As a professor of descriptive and general anatomy at the University of Valencia, he began to discover the magic of the brain. Why had no one ever made a thorough study of the human brain, beyond its basic anatomical structures? Ramón y Cajal came up with an ambitious plan: he would find out what he could about the processes in the brain and establish a new science he would call ‘rational psychology.’ Piece by piece, he examined the cellular tissue of the human brain under the microscope and sketched what he saw. In 1887, he was appointed professor of histology and pathology at the University of Barcelona, and in 1892, he joined the faculty of the Complutense University of Madrid, the largest and most renowned university in Spain. In 1900, he also became the director of the National Institute of Hygiene and of the Investigaciones Biológicas. 
         
 
         A photograph shows a bristly-bearded Ramón y Cajal in his book-filled study in Madrid, his head resting on his right hand and his deep-set dark eyes gazing at a human skeleton. Another picture captures him in a similar pose in his laboratory wearing an Eastern-looking lab coat and a Maghrib cap, looking more like a painter than a scientist. As he grew older, his face took on a sinister aspect, suggesting a shifty Hollywood character or a mad scientist in league with the devil. In fact, Ramón y Cajal was anything but sinister. His contemporaries liked and respected him greatly. He was modest, generous, and easygoing, and he had a good sense of humor.
 
         Ramón y Cajal examined the dead brains of humans and animals. Unfortunately for him, the time was not yet ripe for research on living brains. How could people find out how the brain functioned if its processes could not be observed in action? Still, Ramón y Cajal’s accomplishments were nothing short of amazing. The only thing about him that might be called demonic was his remarkable ability to bring dead neurons to life. He fancied himself a friendly Frankenstein, describing the brain cell sequences he observed under the microscope as though he were actually watching them at work. His essays and books provide spirited descriptions of dynamic activity, with neurons feeling, acting, and anticipating, emergent fibers groping to find others. Ramón y Cajal’s description of this microstructure laid the foundation for the modern study of the brain’s nervous system, and during his long years as a researcher, he wrote 270 scientific essays and eighteen books, which made him perhaps the most important neuroscientist of all time. In 1906 he was awarded the Nobel Prize in the category of Physiology or Medicine.
 
         Ramón y Cajal’s research was so noteworthy because neurons in the brain did not resemble normal somatic cells, and their odd, irregular shapes and many fine extensions had baffled scientists before him. Ramón y Cajal drew highly detailed sketches of these cells with their strange cobweb patterns that looked like bits of algae strung together. Although he did not actually coin any of the key terms that are still used today, he described the elements of the nervous system in the brain more precisely than anyone before him had. He drew and explained the neurons and the axons, which are the long fibers on both sides of the neurons. He described in detail the branched projections, known as dendrites, for the first time. He adopted the word ‘synapses’ from his British friend and colleague Charles Scott Sherrington to describe the neural communication points at the ends of the dendrites. Ramón y Cajal’s meticulous studies yielded a veritable alphabet of neurons in the brain, but he had to use his imagination to generate the corresponding mental grammar, and even more to envisage the spoken language of his neurons in what he called ‘neuronal circuits.’
         
 
         Much of what Ramón y Cajal assumed later proved to be correct. His key assumptions were that nerve impulses were conducted in only one direction on their path through the brain and the spinal cord, and that the synapses of one neuron communicated with the synapses of another. He correctly hypothesized that nerve tracts are one-way streets – an information flow is never reversible. Of course Ramón y Cajal was working with dead brains, which gave no indication of electrical or chemical activity, so he was unable to demonstrate how the synapses communicated. Still, even if he was not able to see these signal transmissions in action, he knew that they occurred, because the German physiologist Otto Loewi had shown in 1921 that nerve impulses are transmitted chemically, not electronically.

         Ramón y Cajal died in 1934 at the age of eighty-two. Over the following three decades, some scientists in Europe, the United States, and Australia investigated the basic mechanisms of electrochemical signal transmission in the brain, while others aimed to provide a more precise interpretation of the individual areas in the brain. What was responsible for what, and why? Attention focused on Paul MacLean’s clear-cut model of a triune brain, which MacLean developed in the 1940s. Since man had developed from the lower animals, MacLean postulated that the different regions of the human brain corresponded to the different stages of human development. In his model, the brain is actually made up of three distinct brains. The first is a primitive reptilian brain, which consists primarily of the brain stem and the cerebellum and constitutes the ‘lowest’ form of the brain, where innate instincts are located. According to MacLean, the primitive reptilian brain is nearly incapable of learning and has no role in social interaction. He called the second brain the ‘Paleomammalian brain’ and argued that it corresponded to the limbic system – the locus not only of instinctual drives and emotions but also of nature’s early attempt to develop a consciousness and a memory. The third brain, the ‘neomammalian brain,’ corresponds to the neocortex as the seat of reason, understanding, and logic. In MacLean’s schema, the neomammalian brain works irrespective of the regions of the brain that preceded it in our evolutionary heritage. MacLean argued that there are few connections between the brain’s three component parts. Feelings and intellect, he claimed, are controlled by two different brains, which helped explain why our intellect has so much trouble exercising control over our feelings.
         

         MacLean’s neat little divisions were easy to grasp, and they quickly caught on. He subdivided the brain into three to mirror the distinctions philosophers had been drawing for two millennia among animal instincts, higher feelings, and clever human reason. The only problem was that MacLean’s theory, which can still be found in many textbooks today, is wrong. The human brain is not made up of three essentially independent brains. And the simple idea that the three brains originated sequentially in the development from reptile to man is incorrect. Reptiles also have a limbic system that is quite similar to that of man, as well as an endbrain, a simpler variant of the neocortex in mammals. But the crucial point is that the connections among the brain stem, cerebellum, and cerebrum are actually very close; they are not simply stacked on top of one another, as MacLean had suggested. Their tight and complex connection is extremely important and is our key to understanding the way instincts, sensations, volition, and cognition really function. 
         

         Much of what brain researchers have surmised about our brains over the past hundred years has been subject to ongoing revision. In the 1820s, the French physiologist Jean Pierre Marie Flourens (who later became a sworn enemy of Darwin) had established that many brain functions are interrelated. He had removed various parts of the brain, one by one, from various laboratory animals, especially rabbits and pigeons, to see which functions subsequently ceased. To his astonishment, he found no reduction in individual capabilities; many became worse in clusters, somewhat like the computer HAL in Stanley Kubrick’s 2001: A Space Odyssey, which became slower and more sluggish as a whole as each memory module was removed from service. Flourens realized that the old model of brain regions that governed discrete abilities such as addition and subtraction, speech, thought, and memory was incorrect, but he went too far the other way in claiming that everything in the brain was responsible for everything else. The generation between Flourens and Ramón y Cajal focused on tracking down and sorting out the areas and centers of the brain according to basic functions. Every self-respecting researcher drew an atlas of the brain. The most spectacular discoveries in this field were made by the French anatomist Paul Broca and the German neurologist Carl Wernicke, when the two of them, independently of each other, identified two distinct speech centers in the human brain: Broca’s area for speech production, in 1861, and Wernicke’s area for speech comprehension, in 1874.
         

         Today the brain is divided up into the brain stem, the diencephalon, the cerebellum, and the cerebrum. The brain stem, located in the middle of the head, constitutes the lowest segment of the brain and consists of the mid-brain, the pons, and the medulla oblongata. The brain stem communicates sense impressions and coordinates our involuntary movements, such as heartbeat, breathing, and metabolism, and our reflexes, including blinking, swallowing, and coughing.
         

         The diencephalon is a relatively small area above the brain stem, consisting of the upper part of the thalamus, the hypothalamus, the subthalamus, and the epithalamus. Its role is essentially that of an agent and emotional evaluator. It registers sense impressions and conveys them to the cerebrum. As a sensitive system of nerves and hormones, the diencephalon controls our sleeping and waking, our sensations of pain, the regulation of our body temperature, and our drives and instincts, such as our sex drive.
         

         The cerebellum has a major influence on our motility and our motor learning. In other vertebrates it is much more prominent than in man, especially in fish, whose movements somehow seem more sophisticated than those of humans. In our species, the cerebellum also governs unconscious tasks involving cognitive acts, speech, social conduct, and memory.
         

         The cerebrum is located above the three other regions; in man it is more than three times as large as the other parts of the brain put together. It can be divided into numerous regions, which can in turn be subdivided into the ‘simpler’ sensory areas and the ‘higher’ associative areas. All complex human mental functions depend heavily, though not exclusively, on the activity of the associative cortex.
         

         Our cognitive performance is dependent on what we experience, as Immanuel Kant pointed out in the opening sentences of his magnum opus, the Critique of Pure Reason:
         

         
            There can be no doubt that all our knowledge begins with experience. For how should our faculty of knowledge be awakened into action did no objects affecting our senses partly of themselves produce representations, partly arouse the activity of our understanding to compare these representations, and, by combining or separating them, work up the raw material of the sensible impressions into that knowledge of objects which is entitled experience?
            

         

         Our attentiveness determines our feelings and thoughts, just as our feelings and thoughts determine our attentiveness. People can focus on only one thing at a time; so-called multitasking does not mean that we are able to concentrate on several things at once, but only that we switch back and forth very quickly. The range of our attention is often compromised in the process, not only by our biologically determined perceptive capabilities but also by our limited capacity to engage the full range of our neurons in the brain. We use only a fraction of our brain capacity, and it is difficult to expand this range. Our attentiveness comes up against limits, and when we focus on one thing, other things recede into the background. My four-year-old son Oskar is fascinated by animals and can tell me the names of many different kinds of dinosaurs and distinguish between eared sea lions and earless seals, yet he still has trouble putting on a T-shirt by himself. It is not the sum of our neurons but our attention span that limits our learning ability.
         

         At least we have a rough idea today of how attentiveness takes shape and what happens neurochemically when we learn something. Technical progress in measuring devices has enabled neuroscientists to learn about these and other basic processes in the brain and clearly define the function of individual areas. Near the end of Ramón y Cajal’s life, in 1924, the German psychiatrist Hans Berger invented electroencephalography (EEG), which finally made it possible to measure electrical activity in the brain. In the 1950s, the introduction of sensitive microelectrodes refined the measuring field to enable researchers to observe the activity of individual neurons. The next step was the study of magnetic fields. Like all electrical currents, brain currents form magnetic fields. Since the 1960s, sensitive magnetic field sensors have been measuring these fields and computing the power sources in the brain, and magnetoencephalography (MEG) shows where the brain is particularly active. In the 1970s and 1980s, new methods made it possible to measure the recently discovered neurochemical processes in the brain. Since the 1990s, brain research has been able to work with beautiful color pictures of the brain. Today, imaging procedures such as Roentgen computer tomography and magnetic resonance imaging (MRI) provide fantastic insights into the workings of our brains. Previously only electrical or chemical processes could be shown, but the new devices can now measure the blood flow in the brain and furnish high-resolution images. For the first time, it is becoming possible to begin deciphering the limbic system, the seat of our emotions and feelings.
         

         Many brain researchers are so enthusiastic about the new opportunities available to them that they believe their research will sooner or later put philosophy (and maybe even psychology) out of business. Neuroscientist William H. Calvin at the University of Washington calls consciousness ‘the Janitor’s Dream.’ To him, consciousness is a janitor who is uncomfortable being held down in ‘the dark basement of chemistry or the subbasement of physics’ and hopes against hope to emerge from this basement into its rightful place in a brightly lit penthouse. In a similar vein, neuroscientists often aim to leap up from the cells and proteins in the brain into the lofty realm of philosophy. But the jump from proteins to meaning is enormous. Even if brain research is well on its way to making sense of the centers and functions of the brain, the mechanism that produces mind, meaning, and intellect is still quite a mystery. Indeed, we know more about what we do not know than about what we do know. The more we learn about the brain, the more complex it appears.

         The very personal elements of consciousness – our highly subjective experiences – remain a big mystery. Why something feels a certain way to us is hard to fathom. Personal feelings and passions cannot be explained by general neurochemical findings. Neither measuring devices nor psychological conversations convey the quality of an experience. Louis Armstrong was once asked what jazz is, and his response was spot-on: ‘If you have to ask what jazz is, you’ll never know.’ Similarly, subjective perceptions of our experiences remain inaccessible to brain research. When jazz music is played, the MRI scanner indicates an increased blood supply to certain emotional centers of the brain, but it does not reveal how or why it feels the way it does.

         Even so, neuroscience is today considered the discipline that can best reveal the foundations of our knowledge of ourselves and the world around us. The reasons are clear: many more intriguing approaches now come from neuroscience than from philosophy. The question, though, is whether we can sort these out without the help of philosophy. Exploring the brain is a very peculiar and precarious undertaking, since it entails human brains attempting to discover something about human brains; that is, a system trying to understand itself, with the brain as both the subject and the object of the investigation. Aren’t neuroscientists doing exactly the same thing as philosophers, who have spent the past two thousand years thinking in order to understand their own thinking, only with a different method? Examining oneself with the tools of thinking and observing the process of thinking while doing so, to whatever extent possible, was long the predominant method of exploring the human mind. Its modern culmination occurred about four hundred years ago, one memorable winter’s eve …
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