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Those who survive never again live for themselves alone, but always also for the dead.

—György Konrád

There are known knowns; there are things we know we know. We also know there are known unknowns; that is to say we know there are some things we do not know. But there are also unknown unknowns—the ones we don't know we don't know. And if one looks throughout the history of our country and other free countries, it is the latter category that tend to be the difficult ones.

—Donald Rumsfeld, United States Secretary of Defense (2001–2006)







[image: images]

Editor/Translator's Note

Preface

Prologue: A Home Stripped Bare
THE HAGUE, SEPTEMBER 1945

Chapter 1: Nothing to Lose as Yet
LEIDEN, SEPTEMBER 1927

Chapter 2: Appeals and Zeeman's Chair
MICHIGAN, 1933–1940

Chapter 3: The Shadow of War
BOSTON, 1941–1944

Chapter 4: Hitler's Atom Bomb
PARIS, 1944

Chapter 5: Uranium and Heavy Water
GERMANY, 1944–1945

Chapter 6: The Truth of Kistemaker
AMSTERDAM, 1960–1961

Chapter 7: Heisenberg's Version
CAMBRIDGE, 1945–1973


Chapter 8: Sam's Cold War
BROOKHAVEN, 1947–1978

Chapter 9: Under the Spell of the Scarab
LEIDEN–NEVADA, 1925–1978

Bibliography

Index






[image: images]

In translating Martijn van Calmthout's fascinating biography of Samuel Goudsmit, I incurred two debts. The first is to Martijn himself, who cheerfully responded to my frequent questions and comments. The second is to my wife, Cornelia Schuh, who is also my volunteer in-house copy editor. She read the entire text and often improved it. I am grateful to both of them.

In addition, I want to thank Lauren Humphries-Brooks at Prometheus Books, who did an excellent job copyediting the text.

Occasionally it proved impossible to obtain the original English text of passages that Martijn had translated into Dutch. In these cases I had to translate them back into English, which is, of course, not standard practice. These instances are indicated in the book with an asterisk.

Michiel Horn
Toronto, ON, May 2018
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As was the custom in those days, in the summer of 1925 Leiden University organized a festive event in honor of Professor Hendrik Antoon Lorentz, elder statesman of theoretical physics and a national celebrity. It had been fifty years since Lorentz had obtained his doctoral degree from Leiden, and that called for a celebration. Leading scientists had come from around the world for the occasion. Among them were Albert Einstein from Berlin, father of the theory of relativity, and from Copenhagen, Niels Bohr, who in 1913 had grasped the makeup of the hydrogen atom.

Seated in the first row of the auditorium of the Kamerlingh Onnes Laboratory, the two men listened attentively to the respectful and learned speeches. But a moment came when they turned around and allowed their host, Paul Ehrenfest, to point out two students to them, Samuel Goudsmit and George Uhlenbeck. The students did not know where to look. Only when it was clear that Ehrenfest wanted to introduce his two students to Einstein and Bohr did they relax a little. Could the gentlemen elucidate their recently published article about the rotating electron a bit more closely? Of course, said Uhlenbeck, the more self-assured of the two. They can certainly do that.

During the next few days, while the festivities continued, the students spoke a few more times with the two great men about the new concept of electron spin, as the rotation was immediately called in those days. Einstein and Bohr recognized it as a major breakthrough, even if the mathematics needed to be tightened up.
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The 1925 encounter between the two timid Leiden science students and the giants Einstein and Bohr, also described in Martin Klein's unfinished biography of Paul Ehrenfest, was, when I read it, the first time that the name of Samuel Goudsmit came to my attention. More than ten years ago I was working on a popular-science fictionalized biography of Albert Einstein, in which his Leiden connections intrigued me. Einstein was, so it appeared, so much at home in Leiden that he had his own room in Paul Ehrenfest's house on Witte Rozenstraat, with a backup violin for sociable entertainment during the long winter evenings, accompanied by Ehrenfest at the piano.

Every physics student knows the concept of electron spin. The rotating electron is the key to understanding atoms and the light they emit. In reality there is, of course, nothing resembling a small rotating sphere. The student learns that only quantum theory can properly describe the spin. But what is generally missing is the story of the discovery of the electron spin. Not in a laboratory or theoretical institute in a distant foreign country, but simply in Leiden, Holland. The reading room where it happened is still there. You can go visit it, and it is, in fact, incomprehensible that there is no commemorative plaque on the door. At the same time, this is characteristic of the lack of interest most physicists show in historical matters.

That explains in part why no biography of Goudsmit (1902–1978) has ever been published, even though he is one of the founders of modern physics. No matter how important electron spin is from the point of view of physics, its discoverers have remained a footnote to history.

With the passage of time this became steadily more incomprehensible. Goudsmit (with his fellow student Uhlenbeck) proved to be more than a physicist with a pioneering idea. His personal life was eventful as well as intriguing. In the 1920s, this son of a Jewish middle-class family from The Hague seized the chance to emigrate to

the distant United States of America and, joined by his young wife, to make a new life in Michigan, instead of “having to become a teacher in some provincial town,” as he put it. In the years that followed he took part in the headlong advance of modern physics in America. At the same time, political storm clouds gathered over Europe, and as a Jewish intellectual he decided not to return, even when the opportunity presented itself.

All the more difficult was the adventure into which the Second World War would plunge him. In 1944 and 1945, Goudsmit led a reconnaissance mission into France and Germany, both of which were badly damaged by military action, in search of a potential Nazi atom-bomb project. He had to take into custody men with whom he had collaborated scientifically in an earlier life, with Nobelist Werner Heisenberg as the most important figure. After the war, the European atom-bomb adventure turned Goudsmit into one of the leaders in the discussions about science and nuclear weapons. At the same time, he was from the 1950s the leading force in America behind a new scientific journal, Physical Review Letters, which would soon develop into the most important physics journal worldwide.

Sam Goudsmit did not play a leading role in the history of science, but he always played an important supporting role, as a cue-giver, prompter, conscience, and gadfly. This has had the result that he occasionally shows up in many significant scientific stories and then seems to vanish just as quickly. For that reason, I haven't picked up a history of science or biography of a scientist during the last ten years without checking the index for “Goudsmit, Samuel.” Then it appears that he is present everywhere, without a high opinion of himself, and in many ways more marked by life than he was willing to admit to friends.

In 2013, the American Physical Society, an association of physical scientists in the United States, made the complete Sam Goudsmit Papers publicly available online. This archive is immense. There

are hundreds of boxes with letters, documents, notes, and newspaper clippings, altogether extending over dozens of yards. They are, in fact, easier to deal with digitally than in the basement of the archives in Washington, DC. Whoever tracks through that archive systematically discovers the emotional man behind the brief appearances in the great stories of twentieth-century science. He was a talented scientist but above all talented in organizing science and in coaching a new generation of scientists. He himself did not have a high regard for his own theoretical abilities; it had, he said, actually all been no more than intuition and hand-waving.

This biography of Sam Goudsmit was ultimately made possible by the existence of the Goudsmit Papers and a decade of profiles in other historical studies. It is simultaneously intriguing and melancholy. Goudsmit was known as a jovial man, warm with people, with an agreeable manner. That upbeat exterior masked, it appears, a much more somber Sam Goudsmit whose life had been strongly marked especially by the war. Among other things, it is due to the conscientious assistance of Goudsmit's daughter, Esther Goudsmit, Professor Emerita of Biological Sciences, Oakland University, Rochester, Michigan, that I have been able to obtain more insight into that side of his life. After initial hesitation she made available to me, among other items, a family history that Sam Goudsmit had written for her in 1973. This history was composed of forty-five sheets of lined paper, in order, he wrote to his daughter, that the story of their ordinary Jewish family would not be lost.

My thanks in preparing this work goes first of all to Esther Goudsmit, daughter of Sam and Jaantje. Daniel Henderson of New York University and Daniel Kleppner of Cambridge University also offered important recollections and documents. In the course of the years, many people have helped me and shared their thoughts, some without even knowing it; among them are the historians of science Dirk van

Delft, Anne Kox, and Jeroen van Dongen. Thanks as well to Thijs Bartels, my editor at Meulenhoff, who knew how to turn an interminable project into a streamlined operation. Finally, Sam's story would never have been told without the curiosity and red pen of Mieke, the constant force in my own life.

Martijn van Calmthout
Amsterdam, 2016
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It is very early on a quiet and windy Sunday, September 23, 1945, as an American army jeep drives into the awakening downtown of The Hague. There is a threat of rain in the air; the sky above Scheveningen, west of the city, is dark. The streets are virtually empty. The Hague had been liberated in May. In many places, trees have been cut down. Here and there façades are badly damaged. Sam Goudsmit has pulled up the collar of his green army coat and has put his helmet beside him on the passenger seat. As he drives through the city, now looking so shabby, he sometimes has difficulty recognizing his place of birth. He does smell the sea in the distance; that is unchanged.

Although already several months in the past, the war is still omnipresent. Some distance to the north, behind The Hague's Central Station, well beyond Goudsmit's view, the Bezuidenhout residential area lies totally destroyed, the result of a British map-reading error in March—the bombing attack had been intended for the German V2 rocket installations in the Hague Woods. In the meantime, the largest piles of rubble have been cleared. The hundreds of dead have been buried. Farther on in Scheveningen, the first bunkers and tank obstacles of the Atlantic Wall have already been torn down, and the beach has become more or less usable by seaside visitors.

But that is in the distance. Here in the downtown area the network of streets is imprinted in Sam's brain. And so he steers the jeep almost

by autopilot via the Schilderswijk area into Prinsengracht, then into Jan Hendrikstraat, along Torenstraat past the Grote Kerk, and then right, to Korte Molenstraat. So as not to attract attention, he parks the jeep on a side street and walks toward the intersection with Prinsestraat. In his memory it is a lively shopping street along which, in his early youth, a horse-drawn streetcar ran.

Even before he reaches the corner, he sees the destruction. The great, gleaming showroom windows of 86 Prinsestraat—Goudsmit-Gompers Ladies' Hats—have disappeared, and he faces the empty, gaping storefront where, before the war, his mother's fashion boutique was located. Here in 1923 he first met his wife, Jaantje, who was apprenticing at the time as a hat designer.

Only then does he see that most other properties around him are empty and stripped. They were dismantled during the long, icy “Hunger Winter” of 1944–45, when the townspeople were deprived of coal or other fuel. Everywhere the woodwork has disappeared, from the stairs to the dignified paneling. Somewhat to the left is the small, yellow house—number 82—where he was born on Friday, July 11, 1902, a chilly, gray day that hardly seemed like summer. The house is not in much better shape; even the front door is gone.

Sam Goudsmit is a forty-three-year-old Dutch-born physicist who has just made a long journey from Paris into the Netherlands. As part of the American army, he has been hunting for German scientists during the closing stages of the war. He has spoken with military security agencies and key persons at Leiden University about what is already being referred to as the “Cellastic affair.” During the war, Dutch scientists and engineers, especially from Leiden, worked with the Germans in a scientific espionage network directed from Paris and concealed by a Dutch trading firm named Cellastic. Sam has determined that many academics within and outside Leiden were deeply shocked by the collaboration. Big names have been mentioned, among them that of Professor

Wander de Haas, whom Sam knew well during his student years in Leiden in the 1920s.

But on this Sunday, Sam Goudsmit has summoned up all his courage to see with his own eyes what has remained of his life before the war. On the road to The Hague, he imagines for a moment how his father and mother, both looking a bit older, will be waiting for him in the store, just the way they did all those times before the war, whenever he was visiting briefly from a distant America. Or otherwise at home, at 137 Koninginnegracht, the house where he grew up, and where he lived with his sister, Rachel, four years older, and his parents. They were a Jewish middle-class family: his mother, Marianne Gompers, was the owner of the fashion boutique on Prinsestraat; his father, Isaac Goudsmit, was a successful dealer in elegant mahogany toilet seats.

As he approaches the city, he is aware that he has been entertaining an illusion, a wish-fulfillment dream. In reality he received a farewell letter from his parents early in 1943, postmarked Westerbork, written in the course of their deportation from The Hague. After that they were transported to Auschwitz on February 10, to be gassed immediately upon their arrival a day later, on his father's seventieth birthday. Goudsmit had already inferred this a couple of months earlier from Nazi documents he saw in Berlin in the summer of 1945. Ultimately the city of The Hague will officially enter their deaths in the municipal registry only in 1953, when all communications from the Red Cross have at last been processed.

Sam, upset, walks back to his jeep and starts the engine. He turns into Prinsestraat and drives at high speed along the fence of the park behind Noordeinde Palace, goes right along Hogewal and Mauritskade until he reaches the long Koninginnegracht. To the right lies Malieveld Park and behind it in the distance the devastated Bezuidenhout, where surprisingly the church tower still survives. Koninginnegracht, with its endless row of stately mansions, is almost unrecognizable because

of an antitank ditch that was dug there during the war as part of the Germans' Atlantic Wall. Sam turns left and proceeds along the ditch until, a short distance before it enters Scheveningen, it follows the curve he knows so well. To the left just before that point, the street rises a bit. Sam stops in front of 137 Koninginnegracht, a house with a high porch. There his spirits sink.

The house, once a place of sunlight and stained-glass windows, of books and family evenings with aunts and uncles around the piano in the living room, has been totally stripped. There is broken glass everywhere; the frames of the two windows alongside the front door are gone, as are those of the three windows on the second floor. Still higher, on the third floor, curtains are blowing from the low windows below the eaves. Sam enters. There is a gaping hole where the wooden staircase to the second floor used to be; doors are missing; door jambs, too. Everything that was combustible had been stripped out and taken away during the previous winter. Parts of the stucco ceilings have been taken down for the combustible laths and straw. On the floor of his emptied childhood room he finds one of his old report cards, which his parents saved for all those years. “The little garden in back of the house looked sadly neglected,” Sam later recalls. “Only the lilac tree was still standing.” Remarkably enough, it had survived the hunt for firewood.

A wave of guilty feeling washes over Sam Goudsmit, tears in his eyes. His remorse is devastating. Perhaps, he later notes with barely concealed despair in his 1947 memoir, Alsos, he could, as a US citizen, have saved his parents. After all, the entry visas for them had been lying ready, everything had been prepared. But four days after the documents for Isaac and Marianne Goudsmit had been completed, the Germans had invaded the country, and it had been too late for any rescue. “If I had hurried a little more, if I had not put off one visit to the Immigration Office for one week, if I had written those necessary letters a little

faster, surely I could have rescued them from the Nazis in time,” he writes about the despair he felt in The Hague two years earlier.

On the other hand, he realizes, his feeling of guilt matches that of innumerable others who, just like him, lost their loved ones to the Nazis and were unable to do anything about it. “My parents were only two among the four million victims taken in filthy, jam-packed cattle trains to the concentration camps from which it was never intended they were to return.”

[image: images]

In many ways, the return to Koninginnegracht in September 1945 is the key event not only in Goudsmit's book Alsos, but also in his entire life. Before the war, he was always a relatively indifferent scientific figure, who almost nonchalantly allowed life to lead him where it would. He had no very high opinion of his own scientific capacities; he believed that in his case matters depend on intuition more than on genuine insight and sound technique.

But if others asked him to do his bit, he was certainly not the most diffident. That is how, upon leaving Leiden, he landed with the Nobelist Pieter Zeeman in Amsterdam. That is how, on the invitation of his professor Paul Ehrenfest, he brought his fellow student George Uhlenbeck up to speed in physics, in passing shaking up the field in the 1920s. That is how, now suddenly famous, he left for North America in 1927, accompanied by his young wife Jeanne (Jaantje) Logher and by Uhlenbeck. (A year younger than Sam, Jaantje was born and raised in modest circumstances in Amsterdam.)

In 1943, Sam, working at MIT while on leave from his professorship in nuclear physics at the University of Michigan, is recruited by the American authorities for a reconnaissance mission in a war-torn Europe. The mission is given the name “Alsos.” Operating under military

command, Goudsmit and a team of fellow scientists are charged with the task of finding out, in strictest secrecy, how far the Germans have advanced toward the development of a nuclear weapon.

The question seems appropriate, certainly at that time. In 1938–39, German physicists such as Otto Hahn and Lise Meitner discovered nuclear fission. What the Germans have subsequently done with that discovery is unclear when the United States enters the war. Sam seems tailor-made for the job. Not only is he an expert on nuclear physics and does he speak fluent German, but as a graduate student he repeatedly worked in Germany, knows his way around, and is acquainted with all the kingpins in German physics. Werner Heisenberg, the leading German physicist at that point, actually stayed with the Goudsmits in Ann Arbor more than once, for the last time in the summer of 1939, shortly before war broke out in Europe. The Goudsmits' daughter, Esther Marianne, five years old, sat on his lap at the time of that last visit.

Several decades later, in 1973, Sam will write a series of letters totaling forty-five pages to his daughter, Esther, describing the family history of the Goudsmits. Esther Goudsmit, then almost forty years of age, is an assistant professor of Biological Sciences at Oakland University in Rochester, Michigan. “Dear Els,” the first epistle begins in Sam's extraordinarily regular hand. He is writing on lined paper, sent, the envelope tells us, from Brookhaven National Laboratory on Long Island. “I think it would be a good idea for you to become acquainted with and part of the Goudsmit tribe. You will meet people who are very different from what you are accustomed to in your academic cocoon of biologists. Did you know that you and I are the only two Goudsmits who completed high school and, not only that, then went on to university?”*

Halfway through the letters, after long excursions about uncles and aunts, grandparents, cousins, and even unrelated Goudsmits, Sam writes about his sister, Ro (Rachel), four years older than he. How they

walked from Prinsestraat together to attend Mr. Valken's school. Now and then Sam took along a fishnet to scoop up small fish in a canal that they passed. The school adjoined the drill grounds of the Royal Palace, where the cavalry went through their drills on beautiful days. “Sometimes the lessons were agreeably interrupted by excellent percussion music and jumping horses.”*

Home, then still at 82 Prinsestraat, is in his memory always warm and cozy. “My parents loved to have people around. On Fridays we had a sort of open house, with music. Friends and acquaintances came by and got tea and fruit and cookies, and we listened to the piano, violin, cello, trios and songs. The music was generally classical, but not very highbrow, mostly Brahms and Beethoven, songs by Schubert. Later, during the First World War, there were also popular patriotic songs. These were enjoyable evenings with lively conversation, in which Ro participated more than I did, younger and an egghead, and somehow less at ease around people.”*

Meanwhile, all that is now thirty years ago and farther away than ever, Goudsmit realizes as he stands in his stripped parental home. Well over a year of wandering through a Europe ravaged by war, under sometimes difficult and even ticklish circumstances, right behind and sometimes even ahead of the Allied front in Germany, turned Sam Goudsmit into a different person. The loss of his parents and his own impotence took the sparkle and uninhibited enthusiasm out of him. “In time Sam recovered from the horror, but he never again became his carefree pre-war self,” wrote his friend and colleague Isidor Isaac Rabi years later, the man who will also wonder in all seriousness why Sam Goudsmit never received a Nobel Prize for his trailblazing work in quantum physics.

Things were never quite right again between Sam Goudsmit and the man whom the Alsos mission regarded as the most important German suspect in the search for Hitler's atom bomb: Werner Heisenberg,

a colleague of the same generation, and a downright genius. In Goudsmit's 1976 obituary of Heisenberg, he remembers how Heisenberg reacted in 1943 to the news that Goudsmit's parents had been deported. The older Dutch physicist and resistance figure Dirk Coster, a good friend of Goudsmit, wrote to his Berlin colleague Heisenberg with an urgent request for help with the issue. Heisenberg ultimately answered on February 16, 1943, with a letter to Coster. In it he wrote how hospitably the Goudsmits usually received German visitors to Ann Arbor, that Sam Goudsmit was a leading physicist, and that he worried about the fate of his parents: “I would find it regrettable if, for some reason unknown to me, his parents in the Netherlands should get into difficulties.”*

These are warm words, but whether Heisenberg actually undertook something with the German authorities officially is highly doubtful. When his letter arrived in Groningen, Isaac and Marianne Goudsmit had already been murdered in Auschwitz. Thirty years later, Goudsmit was not even very bitter about it. “I doubt that anyone among the physicists I know would have acted better under those circumstances.” His own feelings of guilt won out over rancor.
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As Sam leaves his parents' house, walking over creaking floorboards and crunching glass, a boy out in the street looks intently at the man in the American uniform. The boy extends a hesitant hand and gives Goudsmit a small piece of orange fabric. Sam accepts it and, feeling moved, puts it in his billfold with the photo of Jaantje and their daughter, Esther, who are at home in America. It feels like a real wartime medal, even though it is just a child's gesture.
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December 1963. An office in the Rockefeller Institute in New York. In effect it has been twilight all morning long, an icy wind is blowing, earlier in the week it snowed a bit. Almost forty years after it all began for Samuel Goudsmit, the historian and philosopher of science Thomas Kuhn leans over a large tape recorder on the table and pushes the record button. Right!

Kuhn, a professor at the University of California, is intrigued by the question of how science works. Like an anthropologist, he conducts interviews with leading scholars. He has become well-known for his book The Structure of Scientific Revolutions (1962). Now he is seated across from Goudsmit, head of the Physics Department at Brookhaven National Laboratory on Long Island. Kuhn gets up and looks at Goudsmit for a long time. The microphone is located between them. The reels are turning: in a yellow-lit opening on the recorder a red needle waits, motionless, for the first words.

After long urging by Kuhn, the two men have agreed to speak, on the record, about Goudsmit's youthful years in Leiden, and after that about his time in Ann Arbor, Michigan. How, as a student, aged twenty, he became fully caught up in the circle of great physicists such as Albert Einstein, Paul Ehrenfest, Wolfgang Pauli, Enrico Fermi, Hendrik Lorentz, and Niels Bohr, the builders of modern science. And how he, as a physics student, had known how to give that science a small push.


What Kuhn wants is an eyewitness account, as detailed as possible. Oral history, the story of the participants themselves. How did the great physicists of those early years work? Who influenced whom? Who knew whom? What did they say to each other? How did they obtain their positions? How did the new insights into particles and energy come about?

The men begin at the beginning. Tell me about your home, Kuhn says. He is a forty-year-old in an existentialist-looking turtleneck who as a young student took a course from Goudsmit. “Pretend for the moment that we're doing a total biography.”

Goudsmit, a stocky man in his early sixties, is dressed in his customary impeccable suit. On the recording tapes, which are still kept at the American Institute of Physics in College Park, Maryland, near Washington, DC, he hesitates audibly. Biography, fine, you hear him think. But first he wants to get something off his chest about the European educational system that produced him. Unlike the United States, he says, in Europe not only the well-to-do go to university, but especially the clever. Origins do not matter. He himself, says Goudsmit, came from a family of small Jewish entrepreneurs in The Hague, and in fact it had been settled that he would go into commerce and industry like them. That he opted for science and the university was seen as a mistake in his family. His wealthy cousins poked fun at him. And if his older sister had not kept his parents from doing so, they would even have taken him out of secondary school and placed him in an apprenticeship with a commerce-oriented family member in France or the United States.

Only, in the end, Sam Goudsmit did not choose science. That is not the way it happened. It was the other way around: science chose Sam Goudsmit. Almost in spite of himself. And in any case, to his lifelong astonishment. Years later, in 1971, he addresses the fiftieth-anniversary convention of the Netherlands Physical Society in The Hague.

“What historians sometimes forget is how large a role in the sciences is played by coincidence and luck. Many careers and discoveries are a combination of circumstances.”

In Goudsmit's case, that combination of circumstances has a name: that of his fellow student in Leiden, George Uhlenbeck. Born into a military family in Batavia, Netherlands East Indies (today Djakarta, Indonesia), a year older than Goudsmit, he began in the same small group of students supervised by Paul Ehrenfest, the famous Leiden professor of theoretical physics. Before that, Uhlenbeck had attended the HBS in The Hague, a form of secondary education that at the time did not yet allow university entry; this was limited to graduates of the gymnasium with its classical curriculum. Therefore, he initially registered in chemistry at the Technical University in Delft. The very same year the education law was amended, and he could enter Leiden with his HBS matriculation after all.

The transfer was welcome. The system in Delft had been extremely regimented, with daily lectures and long afternoons filled up with lab courses. In Leiden, he found, to his delight, not much actually happened. There were hardly any lectures, nobody looked after the students. There were five students in physics, among them the seventeen-year-old Sam Goudsmit, who seemed to know even less than the others about the purpose of studying. Sam and George were very different. One was an industrious, meticulous worker, the other a somewhat nonchalant, dreamy lad who waited for whatever turned up. Clever, but not particularly hardworking.

They met each other when they were second-year students in the Huygens Society, an upper-year debating club. Uhlenbeck was present when Goudsmit, on the urging of his fellow club members, gave a talk, not about nuclear spectra for once, but about Egyptian mathematics. That was the start of a lifelong fascination with antiquities and hieroglyphs; all his life Goudsmit will collect ancient Egyptian art objects,

and at the end of his life he will leave his collection to a museum in Michigan.

In 1922, his fourth year, Uhlenbeck took a part-time job to ease his parents' financial worries. He taught at the Municipal Gymnasium in Leiden for twelve hours a week. He found the work to be dreadful, could not keep order, and was irritated by the minimal motivation and preparation of the pupils. The young men were not gripped by the physics that he tried to impart to them; classical languages and art were held in much higher esteem. His experience in the classroom would become a key motive for going to America in 1927. Anything was better than becoming a teacher “in the provinces” after finishing his studies.
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At Leiden University, Ehrenfest is the only instructor who maintains a close link with the students. Every Wednesday evening from eight to ten, in the front room of his house on Witte Rozenstraat, he leads a colloquium in which the latest developments and publications are discussed. Sam Goudsmit is invariably present, although he is often barely back from his job as assistant in Pieter Zeeman's laboratory in Amsterdam. During one of those evenings in 1922, Ehrenfest asks his students whether anyone is interested in a small job in Rome: instructing the two sons of the Dutch ambassador to Italy, Jan Herman van Roijen, and his American wife.

“Nobody reacted besides me,” Uhlenbeck remembered years later. He can use the money, and he gets the tutor's job in Rome. Ultimately, it will last three years. Formally, he continues to study physics in Leiden, admittedly from a distance and mostly on his own. He has little difficulty taking the exams during the Easter and summer holidays, while he is visiting his family in Holland.


At the outset he instructs the Van Roijen boys in mathematics and physics. In 1923, the older, Jan Herman Jr., goes to The Hague and successfully takes his final gymnasium exams. After studying law in Utrecht, Junior follows in his father's footsteps and enters the diplomatic service. During the war he serves as a cabinet member in the exiled Dutch government in London, and in 1950 he becomes the Dutch ambassador in Washington.

Uhlenbeck enjoys his stay in Italy and earns good money. On the advice of Ehrenfest, he seeks out the young sorcerer's apprentice Enrico Fermi, one of the top physicists of the twentieth century, in Rome. Fermi knows Leiden; he went there on a working visit to Ehrenfest in 1924. A famous photo made at that time depicts the professor with his young visitor and several students, among them Sam Goudsmit and also Jan Tinbergen, later an econometrician and the winner, in 1969, of the first-ever Nobel Prize in Economic Sciences. Uhlenbeck would later remember that Fermi was tickled pink to be contacted in Rome by one of Ehrenfest's Dutch students. “There was certainly, except for Fermi, no one who knew anything about physics.”

The mood in Italy is gradually becoming more disturbed. In 1923, Uhlenbeck watches Mussolini's Blackshirts marching through Rome. The atmosphere points more and more to chaos and violence. Perhaps, Uhlenbeck decides, it is getting to be time to leave.

Ehrenfest again offers comfort. The Leiden professor calls his talented student back in 1925 to be his lab assistant. He asks his student Sam Goudsmit to brush up Uhlenbeck's knowledge. In Italy, George has largely missed the recent tempestuous developments in physics. Furthermore, he has become bored, has bit by bit begun to study Latin, has even formed a plan to study ancient history. When George Uhlenbeck reports in Leiden in June 1925, Ehrenfest is taken aback by his elegant, slender appearance, and his enthusiastic tales about classical antiquity. Ehrenfest infers that George is filling his head with the wrong ideas.


The intervention succeeds. Under Ehrenfest's gentle pressure, physics also chooses Uhlenbeck, whether he wants it or not. In the summer of 1925, Uhlenbeck and Goudsmit meet at the institute for a couple of hours several times a week, Sam lecturing casually and intuitively, George listening carefully and inquisitively, taking notes, making calculations.

Meanwhile Sam Goudsmit, twenty-three years young in 1925, is considered in Leiden to be an absolute expert in the area of nuclear spectra. In 1921 he had traveled to Tübingen for the first time, accompanying his father on a business trip. There he looked up the spectroscopist Friedrich Paschen, who received the youngster from Leiden not as a student but as a colleague and showed him “the famous helium line with the fine structure, which he had set up with an interferometer in his laboratory. I did not understand it. I didn't know what it was all about until I came back to Leiden.” In Tübingen, Goudsmit found what he missed in Leiden: experiments. A couple of years later he returned to Germany for six months to learn the tricks of the trade in the laboratories.

Goudsmit knows all the literature about nuclear spectra, meets all the significant researchers in the field, knows all the theory that stands behind it, and besides, has an unerring feeling and absolute memory for the patterns in the light of the
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