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The no-man’s land between Physics and the Psychology of the Unconscious [is] the most fascinating yet the darkest hunting ground of our times. —CARL JUNG

What is decisive for me is that I dream about physics as Mr. Jung (and other non-physicists) think about physics. Every time I have talked to Mr. Jung (about the “synchronistic” phenomenon and such), a certain spiritual fertilization takes place. —WOLFGANG PAULI


Prologue

IS THERE a number at the root of universe? Is there a primal number? Is there a number that everything in the universe hinges on, that explains everything? Many of the major discoveries in science have emerged out of mathematics—Einstein’s general theory of relativity, black holes, parallel universes, string theory, and complexity theory are only a few of many examples. All of these can be expressed in equations; yet they also depict concrete aspects of the physical universe.

Could there be a single number at the root of the universe which is, as Douglas Adams has it in The Hitchhiker’s Guide to the Galaxy, “the answer to life, the universe and everything?” Physicists, psychologists, and mystics have pondered this question. Some have proposed the number three—as in the Trinity and the three dimensions of length, breadth, and depth. Some have argued for four—after all, we have four seasons, four directions (north, south, east, and west), and four limbs. Some have been convinced that the answer might be the very weird number 137, which on the one hand very precisely describes the DNA of light and on the other is the sum of the Hebrew letters of the word “Kabbalah.” This is a matter that exercised many of the great minds of the twentieth century, among them the physicist Wolfgang Pauli and the psychoanalyst Carl Jung.

137 is the story of two mavericks—Pauli, the scientist who dabbled in the occult, and Jung, the psychologist who was sure that science held answers to some of the questions that tormented him. Both made enormous and lasting contributions to their fields. But in their many conversations they went much further, exploring the middle ground between their two fields and striking sparks off each other.

In 1931 Wolfgang Pauli was at the height of his scientific career. He had discovered the exclusion principle—known to this day as the Pauli exclusion principle—which explains why the structure of matter is as it is and why certain stars die as they do.

Just a year earlier, he had made the audacious suggestion that there might be an as yet undiscovered particle—an outrageous suggestion in those days. Besides the electron, proton, and light quantum, which everyone took for granted, he insisted that there had to be another particle that became known as the neutrino. Twenty-six years later Pauli’s neutrino was finally discovered in the laboratory.

But while his friends and colleagues competed to win science’s glittering prizes, Pauli was a different kind of character. He seemed almost indifferent to success. His scientific work was not enough to give him satisfaction and his personal life too fell deeper and deeper into chaos as he trawled the bars of Hamburg, sampling the nightlife and chasing after women.

In 1932 a prize-winning film of Dr. Jekyll and Mr. Hyde came out, starring Frederic March as the tormented doctor. Pauli’s life too seemed to have fractured.

The solution was obvious. He turned to the world-famous psychologist Carl Jung who, as it turned out, lived not far from him just outside Zürich.

Pauli was thirty-one. Jung, his senior by twenty-six years, was firmly established and hugely famous. He was the toast of the wealthy ladies and gentlemen of European and American high society, who came to him hoping to solve their various psychological malaises.

At the time the world was still living through the aftermath of the 1929 Wall Street crash; two years earlier in Germany the Nazis had won 37 percent of the vote in a key election and Adolf Hitler was on the way to becoming chancellor; Japan had recently invaded Manchuria; and Franklin Delano Roosevelt had just been elected president of the United States. But none of this much affected Jung and his wealthy patients. They were interested in more arcane and intimate matters.

Along with Sigmund Freud, Jung had opened up the concept of the mind as something that could be studied and understood—and also healed. But the approaches of the two legendary psychoanalysts could not have been more different.

Right from the start Jung wanted to shed light on those deep recesses of the unconscious that were beyond Freud’s method, which dealt only with the areas of the unconscious generated by events in one’s daily life. Yet Jung was far more than just a psychologist. His interests ranged far and wide across Chinese philosophy, to alchemy and UFOs. He saw the same patterns underlying radically different ways of thinking across the world, and he was convinced that these patterns arose from the mind. He called them archetypes, essential elements of the pysche. Thus he developed the concepts of the collective unconscious and of archetypes, which are today taken for granted.

He then came up with the concept of synchronicity, which he always considered one of his most important ideas. He was sure that bonds as strong as those that linked Eastern and Western thinking could also link the apparently cold rational world of science with the supposedly irrational world of intuition and the psyche.

One area that brought all these interests together was numbers. Jung was fascinated by certain numbers—three and four—that popped up again and again in alchemy and also in religion, and in the power of numbers to predict occurrences in life, as codified in the I Ching (the Chinese Book of Changes). But it was not until he met Wolfgang Pauli that all this began to coalesce.

PAULI, a kindred spirit, was also fascinated by numbers. His infatuation with numbers had begun when he was a physics student, when his mentor Arnold Sommerfeld used to extol the wonders of whole numbers with all the fervor of a kabbalist. Among them was 137.

It was Sommerfeld who discovered this extraordinary number in 1915, while trying to solve one particular puzzling feature of atoms: the “fine structure” of spectral lines, the characteristic combination of wavelengths of light emitted and absorbed by each chemical element—the fingerprint or DNA, as it were, of each wavelength of light. It was dubbed the “fine structure constant” (which in fact equals 1/137, though for convenience physicists refer to it as 137).* From the moment 137 first popped up in his equations, he and other physicists saw that its importance went far beyond the fact that it solved this one puzzle. They quickly realized that this unique “fingerprint” was the sum of certain fundamental constants of nature, specific quantities believed to be invariable throughout the universe, quantities central to relativity and the quantum theory.

But if this one number were so important, should it not be possible to deduce it from the mathematics of these theories? Disturbingly, no one could.

The fine structure constant turns out to be exquisitely tuned to allow life as we know it to exist on our planet. Perhaps it was not surprising, then, that physicists began referring to 137 as a “mystical number.”

By the time Sommerfeld stumbled across 137 in 1915, whole numbers were beginning to crop up everywhere in atomic physics. Two years before, the Danish physicist Niels Bohr had worked out that the energy levels of the electrons within atoms could be expressed with whole numbers, so-called quantum numbers. He assumed that only three quantum numbers were necessary to locate an electron in the atom, just as it takes only three numbers to locate an object in space: its coordinates in the three dimensions. But then ten years later the twenty-four-year-old Pauli showed that in fact a fourth quantum number was needed. The problem was that the fourth quantum number could not be visualized.

For Pauli the problem came down to numbers: to the “difficult transition from three to four.” And 137 turned out to be linked with this transition.

Three hundred years earlier, a full-scale row over a very similar issue had broken out between the mystic and scientist Johannes Kepler and the Rosicrucian Robert Fludd. Kepler argued that three was the fundamental number at the core of the universe, using arguments from Christian theology and ancient mysticism. Fludd, however, argued for four on the basis of the Kabbalah, of the four limbs, the four seasons, and the four elements (earth, water, air, and fire): God’s creation of the world was a transition from two to three to fourness, he asserted.

But where did 137 come in? Pauli became convinced that the number was so fundamental that it ought to be deducible from a theory of elementary particles. This quest took over his waking and sleeping life. Driven beyond endurance, he sought the help of Jung.

Jung’s theory of psychology offered Pauli a way to understand the deeper meaning of the fourth quantum number and its connection with 137, one that went beyond science into the realm of mysticism, alchemy, and archetypes. Jung, for his part, saw in Pauli a treasure trove of archaic memories, as well as a great scientist who could help him put his theories on a firm footing.

THE EARLY YEARS of the twentieth century were a watershed not unlike the Renaissance. Freud’s discovery of the mind as a field of study and Max Planck’s discovery of the quantum nature of matter were quickly followed by Einstein’s relativity theory and Bohr’s theory of the atom. Then came the horrors of the First World War, which inspired a trend toward spiritualism and a return to ancient beliefs, especially in Germany. Just before the war the great German physicist Werner Heisenberg was finding solace in reading Plato. In 1927 Sommerfeld, in response to a request by a periodical for an article on astrology, wrote:

Doesn’t it strike one as a monstrous anachronism that in the twentieth century a respected periodical sees itself compelled to solicit a discussion about astrology? That wide circles of the educated or half-educated public are attracted more by astrology than astronomy? [We] are thus evidently confronted once again with a wave of irrationality and romanticism like that which a hundred years ago spread over Europe as a reaction against the rationalism of the eighteenth century.

Yet he himself wrote ecstatically of the mystical qualities of 137.

The search for some point of contact between physics and the mind was of key interest to many physicists, including Max Born and Werner Heisenberg—two other pioneers of quantum physics—and Pauli and Bohr. As Pauli put it:

I do not believe in the possible future of mysticism in the old form. However, I do believe that the natural sciences will out of themselves bring forth a counter pole in their adherents, which connects with the old mystic elements.

All this was taking place at a time when philosophy was shifting from a positivistic approach, which excluded anything that could not be reduced to sense perceptions, to a search for a reality beyond appearances. The search for this reality became a passionate quest in the arts as well: Pablo Picasso and Wassily Kandinsky were discovering new ways to represent reality as they developed cubism and abstract expressionism; composers such as Igor Stravinsky and Arnold Schönberg were rebelling against the traditional canons of music; while writers such as James Joyce were incorporating relativity into their fiction.

PAULI told very few colleagues about his discussions with Jung. He feared their derision. Nevertheless his sessions with Jung convinced him that intuition rather than logical thought held the key to understanding the world around us. Many scientists see Pauli as the epitome of rationality and logical thinking. They assume that a scientist who worked as hard as he did, and achieved as much, must have lived strictly a life of the mind, devoted to physics. This still tends to be the image that both ordinary people and scientists themselves have of scientists.

It is important to remember Isaac Newton, who laid the foundations of modern science. For over two hundred years after his death people imagined he was a man devoid of emotions—“with his Prism and silent Face,” as William Wordsworth wrote—who sat at his desk day after day working out equations.

A colleague once asked Newton what he was working on. He replied that he did physics—but only in his spare time. In the 1930s, a bundle of papers which he had kept secret came to light. These revealed that Newton had been very much a man of his time, concerned less with physics than with issues such as how big the new city of Jerusalem would have to be to receive the souls on Judgment Day, with biblical chronology and how to discern the motion of material objects relative to God. As far as he was concerned, his famous laws of motion were simply a means to work toward this end.

As the English economist John Maynard Keynes, who bought many of Newton’s newly discovered papers, wrote, “Newton was not the first of the age of reason. He was the last magician.”

Newton’s first biographer, the nineteenth-century Scottish scientist David Brewster, was adamant that there was “no reason to suppose that Sir Isaac Newton was a believer in the doctrines of alchemy.” But Newton’s papers reveal just the opposite—that Newton was among the most knowledgeable alchemists of his day. We now take for granted that he should be understood as a man of his time, who lived in a world of alchemy, magic, and mysticism, like his near-contemporary, the seventeenth-century German astronomer Johannes Kepler, whom Pauli saw as an image of himself.

Scientists who have not examined Pauli’s vast correspondence and writings still place him in the old Newtonian straitjacket. But Pauli was alive to the alchemical roots of science. Modern science, he believed, had come to a dead end. Perhaps the means to break through and to develop new insights was to take a radically different approach and return to science’s alchemical roots.

Although a twentieth-century scientist, Pauli felt an affinity with the seventeenth century—perfectly natural to anyone who, as he did, accepted that there was, as Jung postulated, a collective unconscious.

Today a vocal minority of scientists believe in paranormal phenomena. For twenty eight years a laboratory at Princeton University tried to establish evidence for extra-sensory perception (ESP)—using card-guessing methods—as well as evidence for telekinesis, the ability of the mind to move objects. It had been privately funded to the tune of ten million dollars and closed down in 2007. Its founder, Robert G. Jahn, a pioneer in jet propulsion systems said, “it is time.” He claimed to have demonstrated that test subjects “thinking high” and “thinking low” could alter a sequence of numbers flashed from a random number generator—very slightly, however, two or three flips out of ten thousand. Pauli and Jung discussed experiments of this sort. They, too, believed in powers of the mind inexplicable by the logic of physics.

The two men also discussed at great length the notion of consciousness, considered by most scientists at that time to be sheer nonsense—“off limits.” Today it is a burgeoning field of research using concepts from quantum mechanics, some of which Pauli had speculated on.

MORE THAN TWENTY YEARS ago I was intrigued to discover that Pauli and Jung had co-authored a book entitled The Interpretation of Nature and the Psyche. I tracked it down and read it with growing fascination. I was gripped by the new aspects of both men it revealed. As a physicist I knew about Pauli and his contributions to science and of course was well aware of Jung. But the two together, the rational Pauli with the iconoclastic Jung?

I was determined to find out more about their story. Nevertheless, many years passed before I finally had the chance. I began my research in Zürich where I studied their letters, housed in the library of the very famous technological university, the ETH (Eidgenössische Technische Hochschule). I visited the areas where Pauli had lived, the restaurants and bars where he used to go, and the streets he used to walk, and stood outside his home in Zollikon, just outside Zürich. It was a large, nondescript, suburban detached house surrounded by trees, not the grand house I had imagined.

In Hamburg I walked the streets where Pauli had lived, worked, and played. Some of the bars he frequented in the Sankt Pauli red-light district are still there and still carry the same edge of violence.

At La Salle Pauli at the huge nuclear physics research laboratory CERN (Conseil Européenne pour la Recherche Nucléaire), outside Geneva, where Pauli’s library is housed, I looked through his books, marked in his own handwriting with his code for important passages, both books he read before meeting Jung and during the time he knew him.

Jung’s Gothic mansion, two stops on the train from Zollikon, was, I had heard, no longer open to visitors. Nevertheless I sent a letter there, addressed simply to “The resident of 228 Seestrasse.” A few days later I received an email from Jung’s grandson Andreas, inviting me to visit. A gracious and friendly man—and the spitting image of his grandfather—he showed me around Jung’s vast and splendid residence. I was thrilled to step inside the spacious high-ceilinged library where Jung and Pauli used to sit, first as patient and analyst and then as friends, mulling over the mind, the times in which they lived, and the civilization they knew. I looked around the dining room and put my hand on the table where they had dined. Outside the grand windows the lawn stretched down to Lake Zürich. It was the same view that the two friends used to admire as they chatted over fine wine and fine tobacco.

The table in Jung’s dining room, the seventeenth-century alchemical books in his library, and Pauli’s own books, with his markings, brought home to me the intensity of their common quest. For Pauli realized that quantum mechanics—despite its grandeur, and in the face of his distinguished colleagues—lacked the power to explain biological and mental processes, such as consciousness. It was not a complete theory. As he put it, “Though we now have natural sciences, we no longer have a total scientific picture of the world. Since the discovery of the quantum of action, physics has gradually been forced to relinquish its proud claim to be able to understand, in principle, the whole world.” To Pauli the only hope was an amalgam of quantum mechanics and Jung’s psychology.

Jung’s and Pauli’s was a truly unique meeting of the minds. It was, as Jung wrote, to lead both of them into “the no-man’s land between Physics and the Psychology of the Unconscious…the most fascinating yet the darkest hunting ground of our times.”
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1

Dangerously Famous

IN 1920S EUROPE, Carl Jung was a celebrity and regarded as the chief rival of the great Sigmund Freud. While Freud had carved out the new field of psychoanalysis, it was Jung who made it fashionable. He extended the boundaries by using dream images to explore the unconscious more deeply than Freud had, probing into the archetypes built into our minds. He was a spell-binding lecturer and recipient of adulation both from colleagues and a host of women whom he referred to as his “fur-coat ladies.” The rich and famous flocked to his fortresslike mansion on the shore of Lake Zürich, not only as prospective patients but also to enjoy his inspiring conversation. Among them were the McCormicks of the Chicago newspaper dynasty, H. G. Wells, and Hugh Walpole, who remembered him as looking “like a large genial cricketer.” Some came just to gaze at the “primitive” who washed his own jeans with his “powerful arms” on the lawn outside his mansion.

Jung was, as he said himself, “dangerously famous,” so much so that patients sometimes had to wait a year for an appointment. Psychoanalysis had become all the rage and “going to Jung was somehow very chic and modern,” as a wealthy American female client put it.

But there was still something missing. Jung was concerned that his approach to psychoanalysis needed a scientific underpinning, but he didn’t have the requisite scientific background. To develop his ideas, he needed to work with someone who was au fait with the latest developments in science.

Boyhood

Jung was born on July 26, 1875, in the village of Kesswil on Lake Constance, on the northern border of Switzerland, to an impoverished Protestant pastor with a passion for learning. His mother, Emilie, had had three stillborn children before young Carl’s arrival and had withdrawn into a world of ghosts and spirits. Jung’s father moved from parish to parish but nothing seemed to help her. This often enraged him, leading to violent arguments between the two, during which young Carl would take refuge in his father’s book-lined study.

Embarrassed by his shabby clothes and poverty, the boy for the most part kept away from others. His main interest was in his own rich dreams, in ghosts, in stories of the supernatural, and in séances. His charmed solitude came to an end with the birth of a sister, when he was nine. From then on he had to share with her the little attention he received from his parents.

Young Carl spent long periods of time staring at a stone and talking to it. One day he carved the top of a wooden ruler into a manikin and painted it to look like a village elder. He hid it in the attic, took it presents, and even wrote letters to it. Years later, he realized that what he had created was actually a totem—a primeval object of worship. It was a straightforward case of “archaic psychic components” entering “the individual psyche without any direct line of tradition.” Thus he found in himself what he would later call the “collective unconscious.”

By the age of eleven young Carl’s brilliance was clear. He was also bigger and stronger than his classmates and always up for a fight. By fifteen he had read most of the books in his father’s study, from adventure novels to Nietzsche’s Thus Spake Zarathustra and Goethe’s Faust (both “a tremendous experience for me,” he recalled), as well as Kant, the Grail legends, and Shakespeare.

Jung’s family was so poor that the only university he could go to was Basel, near enough that he could live at home. The question was what to study. He was interested in archaeology, but the university did not offer it. Then he had two dreams. In one he was digging up the bones of ancient animals, while the other concerned protozoa. From this he decided he should study some form of natural science. But if he studied zoology he would be bound to end up as a teacher. So he opted for medicine, even though his father had to petition for a stipend to support him. He started at the university in 1895.

Jung’s calling

By his final year Jung had realized that his real interest lay in probing the secrets of the psyche: “Here, finally, was the place where nature would collide with spirit.” Following up his childhood interest in dreams and ghosts, he wrote a dissertation entitled “On the Psychology and Pathology of the So-Called Occult Phenomena.”

After a brilliant university career, Jung was immediately offered a position at the Burghölzli Mental Hospital by its director, the world-famous Dr. Eugen Bleuler, who had coined the term “schizophrenia.” The hospital is in Zürich, sixty miles from Basel. Jung began work there in December 1900, when he was twenty-five. Physically so big that he dwarfed colleagues, handsome and brimming with enthusiasm, with a voice and laugh so loud they filled the room, Jung had a magnetic presence. He soon became the director’s protégé.

A huge, sprawling, austere building, the Burghölzli loomed over Lake Zürich. To discourage thoughts of suicide it was built in such a way that none of the inmates could see the water. Inside, the building was sparse. Apart from the doctors’ offices there were no comfortable chairs, only wooden benches. The working day at Burghölzli rarely ended before 10 p.m. Jung found the regime exhausting and missed the intellectual life of Basel with its late night philosophical conversations. But he was convinced that psychiatry was his metier.

Emma

Four years earlier, Jung had met Emma Rauschenbach, a fascinating fourteen-year-old girl from a very wealthy family. She was an heiress, the second richest in Switzerland. Her father owned a vast manufacturing empire that produced, among other things, machine-made watches, which were then a novelty. However, it was not Emma’s wealth that attracted him to her. Jung always insisted most emphatically that he had not married her for her money. He once confided to a friend that he had fallen instantly in love the first time he saw her and felt sure they would marry some day. The friend, sadly to say, laughed.

In 1901 he was invited to a party in the town of Winterhur, where he met her again. She had grown into a beautiful young woman with dark hair, wide expressive eyes, and a ready smile. Having lived for a year in Paris, she spoke French and read Old French and Provençal. She was deeply interested in the legends of the Holy Grail, as was Jung. That summer her mother invited Jung to a ball at their elegant summer residence, the Ölberg, outside Schaffhausen. It covered several acres and there were scores of servants and gardeners. Jung’s cardboard collar, tattered clothes, and rough manners were in sharp contrast to the well-heeled crowd. To add to his problems Emma was already betrothed to the son of a business associate of her father’s.

Undaunted, he set about courting her. Emma was attracted to his good looks and brilliance. But more than that he seemed to value her intelligence and encouraged her to broaden it, qualities she found lacking in the other men who pursued her. In his numerous letters he suggested books she might read on subjects that included literature and psychology. She came to believe that more than just a wife to him, she could be a partner in his professional life. His courtship was boosted immensely by clandestine help from his future mother-in-law, who had come to realize her daughter’s growing affection for the poor but affable Dr. Jung. Eventually she convinced her husband of the young man’s seriousness and that her daughter’s happiness was of paramount importance.

The two married in 1903 in a lavish ceremony held at the Swiss Reformed Church in Schaffhausen. Two days later, in the best hotel in town, there was a sumptuous wedding banquet of twelve courses, each accompanied by the proper wine.
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Carl and Emma Jung at the time of their marriage, February 14, 1903.

Emma took on the task of transcribing the voluminous notes Jung made during his hospital rounds. The following year they had their first child. Emma’s substantial wealth gave Jung the freedom to pursue his own research and he quickly came to the attention of the international psychoanalytic community. By 1906 he had been appointed senior doctor at the Burghölzli, second only to Bleuler.

The fur-coat ladies

Jung had also started lecturing at the University of Zürich, where he held students spellbound. He ranged over not only psychiatry but also history, culture, mysticism, hysteria, and family dynamics, focusing particularly on women’s problems. Many in his audience were wealthy women from Zürich’s high society—his “fur-coat ladies.” After lectures they would flock to talk to him.

Some of the fur-coat ladies began to invite the professor back to their homes for private consultations. There were no ethical guidelines in psychoanalysis in those days and the treatment sessions, often intense, sometimes ended in sex. Jung’s flirtations began to get out of hand. But the more dangerous they became, the more they excited him. He bragged of his “heroic efforts” to keep his female patients at arm’s length. The hospital community was small and gossip quickly spread.

Emma was painfully aware of her husband’s infidelities. Eager to placate her, he resigned from the Burghölzli, allowed her to assume a larger role in his day-to-day work, and built a new house for their growing family in Küsnacht, outside Zürich. She was pregnant with their third child in another effort to bring the family closer.

Jung even analyzed Emma to convince her that the rumors of his infidelities were untrue. In fact this was far from the case. As he wrote to Freud, “the prerequisite for a good marriage is license to be unfaithful.” Jung soon resumed his infidelities. Whenever Emma threatened divorce he would suddenly become incapacitated, claiming fatigue from overwork or suffering a serious accident such as falling down stairs. Emma would have to drop everything to nurse him back to health. Eventually she resigned herself to the situation.

Jung meets Freud

Jung first became famous for his word-association tests. In these he measured patients’ responses to stimulus words such as “mother,” “father,” and “sad,” and noted cases where they did not reply or hesitated before replying. He concluded that the slower the response, the more deeply the patient was delving into his unconscious. The speed and quality of the responses, he wrote, could be explained by the action of “feeling-toned complexes,” which he later abbreviated to “complexes.” These, he suggested, existed below the conscious level and could only be perceived when the patient’s threshold of attention was lowered by using stimulus words.

Like Freud he claimed that experiments of this sort were proof of the unconscious. But while he agreed with Freud’s hypothesis that there was a personal unconscious that was constructed out of worldly experiences, he was also beginning to sense the presence of a deeper shared unconscious that could only be imagined.

His conclusions seemed to square with Freud’s concept of repression in which people kept their neuroses locked up in their unconscious. The role of the psychoanalyst, in Freud’s view, was to root them out to improve the patient’s conscious life. Jung disagreed with Freud’s hypothesis that sexual trauma was the primary cause of repression. He was eager to meet Freud and talk through these points of difference and in 1907 arranged to visit him in Vienna.

On that first historic meeting, Jung arrived at Freud’s apartment for lunch at 1 p.m. and left some thirteen hours later. The main point of contention was Jung’s belief that parapsychology deserved to be classed as a scientific field. Born in 1856, Freud was nineteen years older than Jung. He was only five foot seven, but his immaculate grooming, sharply observant eyes, and ever-present cigar gave him an aura of authority.

Freud’s eldest son Martin was present and recalled vividly Jung’s “commanding presence. He was very tall and broad shouldered, holding himself more like a soldier than a man of science and medicine. His head was purely Teutonic with a strong chin, a small moustache and thin close-cropped hair.” Jung dominated the meeting with stories of his cases and new ideas told with great enthusiasm. Freud was delighted. The man with whom he had been corresponding met his every expectation—except one.

Freud clung to the late-nineteenth-century view that the mind, like everything else, could be reduced to matter and understood through physics and chemistry, subjects that he had studied in some detail as a medical student, in a daring departure from the traditional curriculum. This approach—known as “positivism”—had been founded by the philosopher and physicist Ernst Mach. Mach claimed that science could only study data obtainable in the laboratory and which could ultimately be experienced with the senses, such as direct touch.

Freud had begun his career as a medical researcher in neurology. This work further supported his view of the brain as a mechanism. But it was the teachings of the then-master-neurologist Jean Martin Charcot in Paris on the use of hypnosis to study hysteria—itself seen as a disease of the nervous system—as well as the analytic methods of the Austrian physician Josef Breuer that launched Freud on the route to his everlasting fame. Having found that hypnotizing patients with hysteria was often unsuccessful, he tried a “talking cure,” in which patients talked through their problems. Thus was psychoanalysis born. Most of the fundamentals had been worked out by Breuer, Charcot, and Pierre Janet, the famous French psychologist, among others. Freud’s genius was in putting them all together and then devising ways systematically to study the unconscious.

Although Jung initially considered a career in brain anatomy, his experiences at the Burgölzli led him to return to his original interest in regions of the unconscious that Freud, with his positivistic turn of mind, dared not enter—the world of the collective unconscious with its archetypes. Parapsychology, he was convinced, was a way to probe it. Jung often turned the tables on Freud by arguing that Freud’s views on sexuality were as unprovable as his own on parapsychology in any strictly scientific sense, especially the positivistic one.

Eight months after their first meeting he wrote to Freud, “I have been dabbling in spookery again.” He could not resist any opportunity to remind Freud of his interest in parapsychology.

Mach himself once remarked acerbically on Freud and his school of psychoanalysis, “These people try to use the vagina as if it were a telescope so that they can see the world through it. But that is not its natural function—it is too narrow for that.”*

The debate between Jung and Freud on parapsychology and sexuality continued for several years. Jung strongly believed that the human psyche was much too complex to be understood merely in terms of the libido. Conversely, when Jung visited Freud in the spring of 1909, Freud categorically rejected the entire field of parapsychology, which Jung so fervently believed in, as “nonsensical.” He offered supporting arguments, Jung recalled, in “terms of so shallow a positivism that I had difficulty in checking the sharp retort on the tip of my tongue. While Freud was going on in this way I had a curious sensation. It was as if my diaphragm were made of iron and were becoming red-hot—a glowing vault.”

As the two were arguing, there was a loud report in the bookcase next to them. They both jumped back, fearing it would fall on top of them. “I said to Freud,” continued Jung, “there, that is an example of a so-called catalytic exteriorization phenomenon”—a physical effect brought about by a mental thought. “Sheer bosh,” replied Freud. He dismissed Jung’s explanation of what had happened as occult nonsense. They never again discussed the incident.

That very evening Freud named Jung as his successor in the psychoanalytic movement and adopted him as an eldest son. A month later he wrote Jung accusing him of taking away all the pleasure of the moment and divesting “him of any paternal dignity.”

Around this time Jung had been treating Joseph Medill McCormick of the McCormick newspaper dynasty, for alcoholism. When he suddenly managed to bring about a cure, he overnight developed a huge reputation in the United States. Later that year he was invited to lecture at a symposium at Clark University, in Worcester, Massachusetts. Freud too was invited to lecture and the two traveled together. As they sailed into New York harbor, Freud turned to Jung and said, “If they only knew what we are bringing to them.” During the crossing to the United States the two were together for a week, and often analyzed each other’s dreams. In the course of analyzing one of Freud’s, Jung asked him for details of his private life. Freud replied, “But I cannot risk my authority!” “That sentence burned itself into my memory,” Jung remembered. “Freud was placing personal authority above truth.”

In the United States Freud had a miserable time and suffered anxiety attacks, but Jung fell in love with the New World. He traveled to Maine and New York, where he immersed himself in the Egyptian, Cypriot, and Cretan collections at the Metropolitan Museum and studied the tapestries at the Pierpont Morgan Library and the palaeontology collections at the American Museum of Natural History.

He also met up with the Harvard philosopher and psychologist William James, brother of the novelist Henry James. The two immediately bonded. They discussed parapsychology, spiritualism, faith healing, and other nonmedical applications of psychotherapy, all of which went well beyond Freud’s view of the psyche.

Jung was convinced that Freud’s focus on sex limited his intellectual horizons. As far as Jung was concerned, Freud employed literal interpretations and so, for instance, “could not grasp the spiritual significance of incest as a symbol.” For Jung sex played no more than a role in the psyche. He was more interested in its “spiritual aspect and its numinous meaning.” Freud claimed that he was so far above sexual inclinations himself that he could judge a patient’s sexual disorders objectively. Jung, however, had begun to suspect that Freud was involved in an ongoing affair with his sister-in-law and even claimed that she had confessed it to him.
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Clark University, 1909. Sigmund Freud is seated on the left; Carl Jung is seated on the right.

The tempestuous relationship between the two masters of psychoanalysis seemed likely to end in disaster. Yet between them they brought psychoanalysis to the New World.

The collective unconscious

Both Freud and Jung worked by analyzing dreams. But while Freud did so to probe an unconscious that he postulated as being made up of everyday experiences, Jung was interested in dreams as the portal to something that transcended the individual—a shared or collective unconscious.

Jung’s dreams were steeped in symbolic content. In one he was in a house, on the second floor. As he came downstairs he seemed to slip back in time. In the basement there were two skulls. Freud regularly interpreted dreams in terms of two conflicting drives in our mental life—the life drive (which includes sex) and the death drive. He was convinced there was a secret death-wish in Jung’s dream and suggested that it meant Jung wanted to murder someone. Driven into a corner, Jung jokingly suggested it must be his wife and sister-in-law. To his amazement Freud was greatly relieved for it appeared to support his analysis. For Jung, conversely, the ground floor simply represented the first level of his unconscious, and so on into the depths. The dream of the house revived Jung’s old interest in archaeology and symbolism. Crusaders and the Holy Grail began to enter his dreams.

Another dream that contained more than Jung initially realized was that of “the solar phallus man.” A severely schizophrenic patient interned at Burghölzli claimed that he had had a vision of a phallus hanging from the sun. When it swayed it produced weather and also allowed God to spread His semen. In those politically incorrect days, all the doctors, including Jung, thought this hilarious. Then, one day, Jung happened to read a book on Mithraic mythology. It described a liturgy of exactly the sort imagined by the schizophrenic patient. Jung knew for certain that the patient had never seen this book, or any like it. It seemed to provide firm evidence of what Jung was to dub, in 1913, the collective unconscious.

Freud saw the unconscious as a storehouse of repressed emotions, thoughts, and memories, an arena where a day-to-day struggle took place among the id, ego, and superego with a strong sexual undercurrent. Jung, conversely, was interested in aspects of the psyche that could not be attributed to an individual’s personal development but belonged to the deeper nonpersonal realms common to humankind. The collective unconscious is made up of archetypes, which Jung initially referred to as “complexes”—the “feeling-toned complexes” that affected the speed of a patient’s response to his word-association tests. In this primordial state they belong to what he called the psychoid realm, that is, they are not part of the psychic realm, which is made up of the personal unconscious and the conscious. Archetypes are not inherited ideas but potentialities—latent possibilities. Their origin remains forever obscure because they exist in a mysterious shadow realm of which we will never have direct knowledge, namely, the collective unconscious.

Jung described archetypes as an invisible crystal lattice shaping thoughts in the same way that a real crystal lattice refracts light. An arche type can be charged with energy, or “constellated,” by perceptions or thoughts from the personal unconscious and can thus be visualized through archetypal images or symbols. Thus the archetype can move from the psychoid realm to the conscious.

Archetypes are built into the mind. They are organizing principles enabling us to construct knowledge through an analysis of incoming perceptions. They influence our thoughts, feelings, and actions and determine whether a mind is sick or well.

Some years later Jung noted his “amazement that European and American men and women coming to me for psychological advice were producing in their dreams and fantasies symbols similar to, and often identical with, the symbols found in mystery religions of antiquity, in mythology, fairytales, and the apparently meaningless formulations of such esoteric cults as alchemy. Experience showed, moreover, that these symbols brought with them new energy and new life to the people to whom they came.”

In 1912 Jung published Symbols of Transformation, in which he began to develop in detail the concept of the collective unconscious. It was the final break with Freud. Almost until then, Jung professed a great devotion to Freud, his teacher. But the debate over the role of sexuality never faded away with Jung seeking a psychoanalytic theory of a more general—a more transpersonal—sort. As for Freud and his circle, they turned on Jung, damning him as an occultist. They reviewed his book harshly and he lost many friends and colleagues. Jung was disappointed but at least he was now absolutely free to indulge in the “images of my own unconscious.”

Remembering the totem of his boyhood, he now perceived it as “a little cloaked god of the ancient world, a Telesphoros such as stands on the monuments of Asklepios and reads to him from a scroll.” The only place he could have seen such a cloaked god in reality would have been in his father’s library, but there was certainly no such thing there. This was surely evidence that there were archaic components in the individual psyche.

A new psychology

What could these images mean? Where did they come from? Jung wanted to develop a psychological view that encompassed the metaphysical and the irrational. As to how to proceed, he was inspired by a passage from Goethe’s Faust referring to “continuity of culture and cultural history.” By looking into history he could find the elements that make up the mind.

He was also inspired by the writings of Schopenhauer and Nietzsche. A generation of young turn-of-the-century German-educated intellectuals were attracted to Schopenhauer’s underlying philosophical message that optimism was naive. Only an outlook pervaded by pessimism could capture the essential nothingness of mankind, he wrote.

But Jung saw something more, particularly in Schopenhauer’s view of the mind—that representations visible to us emerged from an underlying invisible world, the abode of the ultimate physical reality. Surely this meant that mental or psychic energy could be traced to nodes of energy in the unconscious, namely archetypes.

From 1913, Jung began to take a new approach with his patients. Instead of applying a theoretical framework to his analytic sessions, he asked patients to report their dreams spontaneously, gently prodding them to interpret the dreams and helping them understand their own dream-images. He himself began to dream fantasies populated by violent dwarfs, savages bent on killing him, Biblical figures, and Egypto-Hellenic characters fraught with Gnostic coloration. He walked and talked with his dream figures. What was going on, he asked himself. Was this science and, if not, what was it? It was a riddle he had to crack.

Eventually he concluded that the images in his dreams came from the collective unconscious and were transmitted to his conscious. In 1916 he transferred his extensive dream notes into what he called his Red Book, richly illustrated in the manner of a medieval manuscript. Jung permitted no one to see this book during his lifetime. When R.F.C. Hull, Jung’s longtime friend and translator, read it after Jung’s death he wrote, “Talk of Freud’s self analysis—Jung was a walking asylum in himself, as well as its head physician.”

That same year Jung painted his first mandala (a diagram, usually based on a circle or square, with four symbolic objects symmetrically placed—and a key archetype and ancient symbolic device in cultures around the world). It flowed from him, he wrote, but he did not understand why he had painted it or what it meant. Art, it seemed, flowed from the unconscious. Convinced that his fantasies were spontaneous and self-created, he concluded that a mandala was a message that the conscious and unconscious had merged to become one: the Self was a whole. The appearance of a mandala in a dream signaled stability and inner peace, as Jung himself had come to feel.
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The old man whom Jung called Philemon and with whom he walked and had long conversations. (Jung, Red Book [2009].)
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Jung’s first mandala, drawn in 1916.

The next step was to bring these insights together. He called his new version of psychology “analytical psychology” to distinguish it from Freud’s psychoanalysis. But there was still a long way to go and many pieces of the puzzle to find.
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Early Successes, Early Failures

THERE WAS something about Wolfgang Pauli. From early on in his career, colleagues couldn’t help noticing that whenever he entered a laboratory, equipment spontaneously broke down. The Pauli effect, as it became known, was obviously impossible; it had to be just a matter of coincidence. But nevertheless it happened again and again.

There was the time, in the 1920s, that there was a massive equipment breakdown in a laboratory at the University of Göttingen, in Germany. Early one afternoon, without apparent cause, a complicated apparatus for the study of atoms collapsed. Pauli wasn’t even in the country. He was in Switzerland. At last said his colleagues, relieved, here was clear proof it couldn’t be the Pauli effect. The professor in charge of the laboratory wrote a humorous letter to Pauli to tell him about it. The letter was sent to Pauli’s Zürich address. After a considerable delay, a letter arrived from Pauli with a Danish stamp on it. Pauli had been on his way to Copenhagen, he wrote. At the precise moment when the equipment broke down, his train had stopped for a few minutes at Göttingen station.

There were other things about Pauli too. He just happened to be one of the most brilliant physicists of his day. The great Einstein spoke of him as his successor. But Pauli was extremely modest and refused to participate in the feverish competitive scrum in which all the other physicists of his day pursued their research. Instead of publishing papers, he often revealed his insights simply in letters and discussions. When others published papers laying claim to the same insights, he didn’t bother to point out that he had discovered them first.

He was also famous for the excesses of his private life. While other physicists focused exclusively on their research, he’d spend his nights out on the town, hanging out in bars and cafés, getting drunk, carousing with singers and cabaret dancers, and getting into fights. He was never up before midday.

He didn’t look like a man who enjoyed the dark byways of life. In fact he always seemed rather staid. He was short and plump with a round, inscrutable face that colleagues said reminded them of a Buddha, and he had a famously sardonic sense of humor. But everyone agreed he was a wild character—though few people ever guessed that his life would fall so out of control that he would end up going into analysis with Carl Jung. Nor would anyone ever have imagined the effect this would have on his life and thinking.

Boyhood

Wolfgang Ernst Friedrich Pauli was born on April 25, 1900, in Vienna into a prestigious scientific family. His father, Wolfgang Josef Pauli, was a chemist at the University of Vienna and had an international reputation. Pauli’s godfather, from whom he took his middle name, was Ernst Mach, the famous physicist and philosopher.

On the occasion of Wolfgang’s baptism, Mach presented him with a goblet that he was to keep for the rest of his life. Many years later he wrote of the powerful influence that Mach exerted on him:

Among my books sits a somewhat dusty case containing an art nouveau silver goblet in which lies a card. Now there appears to me to rise from this goblet a serene, benevolent, and cheerful spirit [Mach] from the bearded age….

It so happened that my father, then intellectually completely under Mach’s influence, was very friendly with his family. Mach had affably expressed his willingness to play the role of my godfather. He was, no doubt, a stronger personality than was the Catholic priest. The result seems to be that, in this way, I was baptized as “Antimetaphysical” instead of Roman Catholic. In any case, the card rests in the goblet and, despite my greater spiritual transformations in later years, I still label myself as being of “Antimetaphysical ancestry.”

It is actually rather extraordinary that Pauli had a Catholic baptism, for his father came from a strongly Jewish family.

Pauli’s grandfather, Jacob Pascheles, had been a leading member of the Jewish community in Prague, then part of the Austro-Hungarian Empire. His house was a meeting place for a religious group who called themselves the Paulas. In his synagogue, he presided over many bar mitzvahs, including Franz Kafka’s. Pauli’s father studied medicine at Charles University in Prague and joined the staff of the University of Vienna at twenty-three, in 1892. He went on to establish himself as a renowned expert in the chemistry of proteins. Six years later the government granted him permission to change the family name to Pauli and a year after that he converted to Catholicism. This was not unusual for a Jewish-born academic; in the anti-Semitic environment of the Austro-Hungarian Empire it increased his chances of academic advancement considerably.

Soon after converting he married Bertha Camilla Schütz, who was also Catholic, though in fact her mother’s father was Jewish. She was highly intellectual. In the Vienna of the time, most women did not even attend high school. But Bertha was a correspondent for the influential liberal newspaper Neue Freie Presse for which she wrote theater reviews and historical essays.

Wolfgang was born a year after his parents’ marriage. His family called him “Wolfi.” His grandparents and aunts doted on him. He exhibited his love of precision from an early age. Once he was on a walk with his aunt, Erna. “See Wolfi,” she said, “we are on a bridge crossing the Danube Canal.” Four-year-old Wolfi set her straight: “No, Aunt Erna, this is the Vienna Canal which flows into the Danube Canal.”

Wolfi was seven when his sister Hertha Ernestina (also named after Mach) was born, in September 1906. (Later in life, perhaps to appear younger than she was, she was to list her birth date as 1908 or even 1909.) Pauli later confided to his second wife, Franca, that he had been jealous of the new baby and had felt rejected by his mother. But he seems to have got over it. In general theirs was a happy childhood. They grew up in a pleasant house on the outskirts of Vienna where they enjoyed exploring the surrounding woods and swimming in the Danube. Hertha recalled fondly how at Christmastime the family used to gather around the tree while Wolfi played “Silent Night” on the piano.

Young Wolfgang even tried to teach Hertha science. He showed her his collection of Jules Verne novels, precociously pointing out errors in the physics. When Wolfi was sixteen and Hertha was nine he decided to teach her astronomy. He informed his long-suffering sister that the so-called fixed stars were actually not fixed. In that case they must be falling, she replied. Pauli said no, but Hertha insisted. One can imagine the two arguing back and forth, the intellectual but blinkered young man and his equally stubborn sister.

It would have seemed there was not much point of contact between them, but in fact although they were never close, Hertha played an important role in Pauli’s mental life, as he discussed with Jung. In later years the two maintained an affectionate relationship. Writing in 1958, Hertha reminded Wolfgang of the Aunt Erna story and signed the card, “I embrace you. Always, Your Hertha.”

Pauli was ten when he entered the prestigious Döblinger Gymnasium in Vienna. He was popular with his fellow pupils, who remembered him as instigating many pranks. He had a talent for imitating professors. One, a particularly diminutive man, used to pop up unexpectedly amidst large groups of students. Pauli gave him the colorful and apt appelation das U-boot (the submarine). Four years later he had mastered geometry, calculus, and celestial mechanics, poring over books by the French poly-math Henri Poincaré.

Among the odd events in Pauli’s childhood, one of the oddest is his parent’s conversion, when he was eleven, from Catholicism to Protestantism. Whether or not there was much discussion of the subject, no letters or records remain to explain this decision or the effect it might have had on the young Pauli.

Then, when he was sixteen, his father’s mother made a rare visit. She revealed to him that his father’s name was not Pauli but Pascheles and that he was Jewish.

This is Pauli’s story. But the physicist Paul Ewald, who was the assistant to Arnold Sommerfeld—soon to become Pauli’s mentor—has a different version. He recalls that when he first saw Pauli, he thought immediately that he looked Jewish and told him so. Pauli denied it. Ewald advised him to go and look in the mirror. When Pauli went home for a visit he asked his mother and father about their backgrounds and in this way found out about his Jewish ancestry. Of course any discussion of this issue was almost certainly taboo in the Pauli family. To further obfuscate his Jewish origins, Wolfgang Sr. often went to such extremes as to enter into polemical exchanges over a certain discovery with a chemist named Pascheles—who was in fact himself.

Pauli never spoke of the events surrounding his father’s name change and his own discovery that he was Jewish. His widow, Franca, considered the change of name to be a family secret and became angry when interviewers mentioned it.

Nor did Hertha ever speak of it. In fact, taking the exact opposite stance to her brother, she insisted on speaking of herself as “half-Christian,” and went on to write books for children about the lives of Catholic saints.

For some years Pauli was not altogether happy to have discovered his Jewish ancestry. He found himself exposed to virulent anti-Semitism in Germany and Austria, fanned to even greater heights by rumors that the Great War (World War I) had been lost because of Communist and Jewish conspiracies.

One year after his mother’s death, in 1928, he decided to leave the Catholic church. Despite the fact that Judaism passes down the mother’s line and his sister Hertha always insisted she was half-Catholic, not half-Jewish, Wolfgang decided he was Jewish. Could he have been seeking a community, although he never did join one? In any case, a little over a decade later to assert his Jewishness in Germany or Austria would have been suicide. He was only able to fully come to terms with his Jewishness after lengthy analysis with Jung. Shortly after that, Nazi racial laws made it impossible for him—and for Hertha too—to avoid it. “With me everything is complicated,” Pauli later wrote.

Sadly, there is little personal correspondence on the subject—or on any other subject—among Pauli, his sister, his mother, and his father. There must have been letters and perhaps they are still out there. In the meantime, the closest we can get to the sort of man Pauli was is through information from those who knew him well.

At the gymnasium, Pauli quickly began to find his science classes too easy for him. By now he was receiving private tutoring in advanced physics from professors at the university and was soon discussing his ideas with them. He relieved his boredom by studying Einstein’s latest papers on the general theory of relativity, which he kept hidden under his desk, and was soon in full command of the theory.

Einstein discovered the general theory of relativity in 1915. It explores the motions of objects, from rocks to planets, stars and galaxies, and asserts that the world in which we live actually has not three but four dimensions—the usual length, breadth, and height, fused with time. The surface that light rays course over is a four-dimensional one, sculpted by the objects on it, in the same way that objects resting on a rubber sheet create wells. The indentations on this surface cause objects to roll toward each other and are experienced as gravity. Einstein’s general theory of relativity may have started out as one man’s view of the universe, but it was turning out to be the correct one. Scientists still refer to it as the most beautiful theory ever formulated.

At the time most physicists could not fully understand the theory’s elegant mathematics and wide-ranging concepts. Those who could realized that there was still a great deal of work to be done on it. This included clarifying and broadening aspects of Einstein’s mathematics, applying the theory to special cases—no mean task bearing in mind the abstruse mathematics—and widening it to include electricity. Pauli, at the tender age of seventeen, dived right in.

By this time Pauli was reading mathematics and physics books until two in the morning, like novels. Usually physicists read and reread textbooks, marking them with notes and underlinings. Most of Pauli’s books were unmarked. He only needed to read them once.

Pauli excelled in the courses that interested him—mathematics and physics—but had mediocre grades in nonscience subjects. Later in life he insisted that he had enjoyed them, especially Latin and Greek. In the annals of his school, Pauli’s class is remembered as the “class of geniuses,” and Pauli as the chief genius. Of the twenty-seven boys in Pauli’s class, two went on to win Nobel Prizes, while others made their name as actors, orchestra conductors, university professors, and leaders of industry.

Pauli graduated in 1918 with distinction and a mere two months later submitted a paper on relativity theory for publication. In it he clarified certain fine points of a particular version of Einstein’s theory, extended to include electricity (this had recently been proposed by the renowned mathematician and physicist Hermann Weyl in Zürich). In acknowledgment of his famous father, he signed this maiden paper Wolfgang Pauli Jr. It seemed the world was his oyster.

Meanwhile the Great War was coming to an end. Pauli was forced to undergo a medical examination to join the army and to his relief was found to have a weak heart, thus excusing him from conscription. He was passionately opposed to the war and the establishment, as classmates at the gymnasium recalled, and this only increased as the war went on.

Pauli was determined to pursue a career in physics, but as far as he could see Vienna was an intellectual desert, devoid of famous physicists. He decided to move to Munich, where the physicist Arnold Sommerfeld—a pioneer in the exciting field of quantum physics—was holding court.

According to one account, Pauli had already met Sommerfeld when he was a boy of twelve. The occasion was a lecture Sommerfeld was giving in Vienna and Pauli’s father obtained permission for his son to attend. Afterward Sommerfeld sought out the youngster and asked whether he had understood the lecture. Pauli replied that he had, except for one equation on the upper left-hand side of the blackboard. Sommerfeld looked up and replied, startled, “There I have indeed made a mistake.” True or not, the story attests to young Wolfgang’s reputation.

Pauli in Munich

The young man who arrived in Munich in October 1918 was a sensitive-looking eighteen-year-old with hooded eyes, full lips, and a rather sullen look to his face. He wore his dark wavy hair combed back. He was not particularly tall, about five foot five, but he carried himself with an air of confidence.

Munich was a city in chaos. Germany, Austria-Hungary, and Turkey were on the verge of defeat and Allied armies—the Americans, English, and French—were poised to invade Bavaria (Munich was its capital city). The Allied blockade, exacerbated by two successive years of crop failures in the region, had resulted in starvation conditions. In 1917, in response to the huge losses of worker-soldiers, a radical minority of Socialists claimed that they had been double-crossed by imperialist capitalists. Inspired by the successful Russian revolution that same year, they agitated for a German Bolshevik revolution and the establishment of a Soviet-style Republic.

On November 7, 1918, a month after Pauli arrived, the Socialists organized a massive peace demonstration that was attended by over 50,000 people. With his strong socialist leanings, shaped by his mother’s politics, Pauli undoubtedly sympathized and perhaps even joined in.

The Socialists demanded the abdication of the Bavarian King, Ludwig III, and proclaimed a Soviet Republic. Armed soldiers and civilians occupied key points in the city. Informed of all this, the king calmly packed his family into his new Mercedes and drove away. Despite its name, the Soviet Republic was a liberal regime and enjoyed widespread support.

Arriving in this chaotic city, Pauli found lodgings near the university at Theresienstrasse 66. Some of the buildings on this broad tree-lined avenue still stand and have been returned to their original condition. Like them, number 66 was probably in the classical style, built of earth colored bricks, and four floors with large windows curved at the top. Pauli’s apartment was on the second floor, facing a courtyard at the back, which made the rent somewhat cheaper.

Turning left, Pauli would have strolled along Theresienstrasse and turned left again onto the Ludwigstrasse, a long straight boulevard, built in 1817 at the behest of King Ludwig I to reflect his love of Italy. Designed by an Italian architect, it resembles Rome’s magnificent Via de Corso. Another few steps would have brought him to the university. Crossing the boulevard he would reach the main entrance with its piazza and massive fountain. Now, as then, students congregate there.

Arnold Sommerfeld, Pauli’s new mentor, had studied at the University of Königsberg and immediately afterward had been called up for military service. Unlike his fellow academics, he revelled in it and ever after sported a magnificent turned-up waxed mustache, which more than made up for his short, squat build.

[image: ]

Sommerfeld, about 1916, shortly before Pauli came to study with him.

Pauli had come to sit at his feet. But after a brief conversation, Sommerfeld concluded that he had little to teach the young man. “I have with me a really astonishing specimen of the intellectual elite of Vienna in the young Pauli…a first year student!” he wrote to a colleague in Austria.

Sommerfeld was impressed with Pauli’s youthful paper on general relativity, which by now had been accepted for publication. It established Pauli as an expert in the field. He gave lectures on it at Sommerfeld’s institute and the paper had even come to Einstein’s attention. Pauli quickly wrote two more papers on relativity based on Weyl’s research. Weyl now went so far as to speak of him as a colleague. “I find it impossible to understand how you, being so young, managed to acquire the means of knowing and freedom of thought [necessary to understand relativity theory in its entirety],” he wrote to the young man.

At the time Sommerfeld was writing an article on relativity theory for the Encyclopaedia of the Mathematical Sciences, of which he was editor. Pauli attended a series of lectures he gave on the subject and offered some critical comments that intrigued Sommerfeld. So Sommerfeld asked him to co-author the article. In the end Sommerfeld became so heavily involved in his work on atomic physics that he turned the entire project over to Pauli.

The article was published in 1921 and was a tour de force. It was also published in book form and continues to this day to be an invaluable description of relativity theory. Einstein himself was impressed. “No one studying this mature, grandly conceived work would believe that the author is a man of twenty-one. One wonders what to admire most, the psychological understanding for the development of ideas, the sureness of mathematical deduction, the profound physical insight, the complete treatment of subject matters [or] the sureness of critical appraisal,” he wrote in a review. Not long afterward, the precocious Pauli was addressing letters to giants such as the British scientist Arthur Eddington. Eddington was exploring a part of the mathematics of the general theory of relativity that needed some firming up: how to connect points on the curved surface of its four-dimensional geometry. Pauli informed him that his results were at “the moment meaningless for physics.”

Around this time Einstein was to give an important lecture on relativity theory at the University of Berlin. Professors sat in the front row with lecturers and assistants behind them and the students at the back. Pauli, who was certainly not a professor and most probably still a student, chose to sit right in the middle of the front row dressed, according to one version of the story, in Tyrolean leather shorts. At the end of the lecture there was a hushed silence as the bearded professors in their starched white shirts and black ties decided who should ask the first question and what the order of precedence should be. Pauli sprang up, turned to face the audience, and announced with breathtaking chutzpah, “What Professor Einstein has just said is not really as stupid as it may have sounded.”

Generally Pauli preferred to study on his own and attended classes only when necessary. One was the laboratory course that he was forced to attend with a friend whom he referred to as his “laboratory fellow sufferer.” But he took an active role in the institute and was always on hand to discuss new developments in physics—in the afternoons, that is, for by now he had discovered the nightlife of Munich.

In the evenings, instead of turning left on Theresienstrasse to go to the university, Pauli would turn right. The road took him to the bohemian Schwabing district teeming with cafés, bars, beer gardens, and a huge number of cheap apartments. It was like a fusion of the Latin Quarter in Paris, where debates over the latest trends in art, music, and politics took place, with Montmartre, populated by the creators of these movements who generally lived in squalid conditions. Like the avant-garde scene in Paris there were publishing houses turning out new-wave literary magazines and satiric journals. It was the locus of radical experiments in art, politics, and sex. In Schwabing, anything went.

The area assimilated a spectrum of people. Before the war Vladimir Ilyich Lenin lived there while on the run from the tsar’s secret police and schemed with associates such as Rosa Luxemburg. Among other denizens were the writers Thomas Mann and Rainer Maria Rilke and the artists Wassily Kandinsky and Paul Klee. It was a place where up-and-coming artists aspired to achieve their first success. Among these was a young man who arrived in 1913 and made a living by selling his paintings of the area to tourists. He tried to fit into the bohemian culture, but never really did. Twenty years later Adolf Hitler, in his autobiography Mein Kampf (My Battle), recalled the “Schwabing decadents.”

Despite the upheavals in Munich, in October 1918 Schwabing was an island of calm. Café society was still bustling. Young Pauli, newly released from home, found it irresistibly attractive. He came to drink, to meet men and women, and perhaps to think about physics, while sitting at a table with a glass of wine or a cup of coffee. He had found the rhythm of his life.

Pauli spent longer and longer in Schwabing, though he was always careful to stay sober enough to be able to spend the small hours of the night working. It soon became impossible for him to make it to Sommerfeld’s morning lecture, which began at 9.00 a.m. Instead Pauli took to dropping in at noon to check the blackboard to see what the topic had been so he could work it out for himself.

Sommerfeld reprimanded him. “In order for you to become a genius I have to educate you,” he told him. “You have to come at eight o’clock in the morning.” Unusually in the stiff world of the German Herr Professor Doktor, he was prepared to tolerate erratic behavior if the student was undoubtedly brilliant. Touched that Sommerfeld took such personal interest in his well-being, Pauli began to turn up at 8.00 a.m., at least for a while.

Pauli was particularly gripped by Sommerfeld’s course on cutting-edge atomic physics, which focused on problems that the master himself was still struggling with. Fortunately for Pauli, the seminar took place once a week for two hours—in the evening.

After class a group of students often went to the café Annast, now part of the Hofgarten-Café, in the southernmost part of Ludwigstrasse, a short walk from the university’s main entrance. For scientists the attraction of the Annast was its marble-topped tables, which provided excellent surfaces for scribbling equations during animated conversations. According to one story, Sommerfeld was once stuck on a particular equation. When he left the café he forgot to erase his attempts to solve it. The next evening he returned and found that another customer had solved it for him.

War zone in Munich

A short three months after Pauli arrived in Munich, this idyllic world of pondering the universe came to an abrupt end. Suddenly Munich was in the grip of anarchy. The moderate Soviet Republic formed just a few months earlier had lost the support of the populace. It was not surprising. Every day Pauli would have seen people standing hungry in the streets, lining up for food in the snows of one of the worst winters on record. A host of political factions sprang up and with great speed coalesced into two groups: a moderate to extreme right-wing group and a left-wing communist one. Both sides had no trouble recruiting an army. Central Europe was swarming with thousands of armed, disgruntled, and starving soldiers looking for a fight. The situation was ominous. News traveled fast around Munich that there had been a gun fight in the Bavarian diet, and that two representatives had been killed.

For sizable periods of time the university was shut down. Cafés became classrooms for Pauli and his fellow students and teachers. They also offered front-row seats for the street fighting carried on by uniformed soldiers as well as local citizens. Sometimes it was difficult to tell one side from another. By April there was a second Soviet Republic.

But this second Soviet regime also failed to contend with the food and fuel crisis and in April 1919 total chaos descended on Munich. Having suppressed an attempted communist coup in Berlin, the federal government dispatched an army to Munich to put down the last vestiges of rebellion against it. They blockaded the city, exacerbating the already critical food and fuel shortages. The struggle boiled down to a confrontation between the Communist army of the Soviet Republic—the reds—and the army from Berlin—the whites. The Red Army had 15,000 soldiers. The whites had about 40,000 soldiers, committed to eradicate by any means the Communists who they saw as a threat to the new republic.

Even walking the streets was risky because the reds were arresting and summarily shooting anyone suspected of spreading discontent or who looked suspicious.

The backbone of the white army—the Berliners—was the Freikorps (Free Corps). This was made up of extreme right-wing fascist paramilitary units manned by combat-hardened ex-soldiers serving as mercenaries, former officers often with royal titles and students who had been too young to fight in the war and sought instant action against easy targets. They were financed privately by German industry and hated Communists. One unit of the Free Corps called itself the defender of the democratic spirit against Communists and Jews. From it emerged such staunch “defenders of democracy” as Rudolf Hess, who was to become Hitler’s deputy chancellor, and Ernst Röhm soon to command Hitler’s storm troopers. It was also to provide the start in life for the man who was to become Pauli’s closest colleague—Werner Heisenberg.

Preceded by a heavy artillery and mortar bombardment that created enormous damage and caused numerous civilian deaths, at the end of April the white army stormed Munich. Planes flew over, dropping leaflets telling people to surrender. There was heavy street fighting and massacres by both sides.

The fighting ended on May 8. Thousands of Red Army soldiers and civilian supporters had been killed—some estimates were as high as 20,000—in what became known as the white terror, wreaked mainly on the reds by the trigger-happy Free Corps. The white army estimated its losses at around 60. But the white terror was not yet over. People suspected of collaboration were summarily shot, stabbed, or beaten to death with rifle butts. Often they had been identified by spies who had infiltrated communist organizations, such as Corporal Hitler who had returned to decadent Schwabing. Munich, his favorite city, soon became the hot bed of his right-wing politics. The excesses of the Free Corps were so blatant that Lenin threatened to unleash Soviet forces on the area.

For Pauli, as for everyone, it must have been a traumatic and exciting time and also certainly dangerous. No doubt he wrote home about his experiences but sadly none of those letters remain. Perhaps Pauli’s father destroyed them when he fled Vienna in 1938. Pauli, himself, may have destroyed others when he left Europe in 1940.

Pauli meets Heisenberg

By 1920 peace had returned to the city. Pauli was now Sommerfeld’s deputy assistant. Among the students whose homework he had to correct was a young man called Werner Heisenberg.

Heisenberg was destined to become one of the great names in the history of physics. Even as a boy he was immensely competitive. He was not a natural athlete but trained with great determination and became an expert skier, runner, and Ping-Pong player. Like Pauli, he breezed through his classes at school and spent much of his time reading on his own, almost exclusively mathematics.

He had the look of “a simple farmboy with short, fair hair, clear blue eyes, and a charming expression,” his friends recalled. Heisenberg first encountered atomic physics at the age of eighteen, in 1919, reading Plato’s Timaeus while lying on a rooftop at the University of Munich during a break from his military duties as a member of the Free Corps, while rioting went on below him. (Five decades later Heisenberg was to recall those days as youthful fun, like “playing robbery [cops and robbers] and so on; it was nothing serious at all.” Perhaps. Or perhaps not.) Heisenberg was entranced with Plato’s description of atoms, visualized as geometrical solids. He knew this was now fantasy but was struck by the way in which the ancient Greek scientists were prepared to consider even the most unlikely speculations.
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