


[image: Cover]






JUDGING EDWARD TELLER








[image: frn_fig_002.jpg]
Edward Teller in the early 1950s. Courtesy of Los Alamos National Laboratory.
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FOREWORD

Peter Lax

Sixty years ago, Edward Teller was the center of one of the biggest science public policy controversies—the building of the hydrogen bomb. In the next forty years he managed to involve himself in more science–public policy controversies. This full-length biography, a scrupulously fair-minded and evenhanded account, is a timely review of the life and influence of this fascinating scientist.

Teller was one of a remarkable group of Hungarian scientists, affectionately referred to as “the Martians,” who made outstanding, world-class contributions to their fields: physics, mathematics, computer design and computational methods, chemistry, and aerodynamics. They made equally important contributions to the defense of the United States and of the free world.

That so many Hungarians, out of a nation of ten million, became leading scientists of the world calls for an explanation. One is the linguistic isolation of Hungarians in a sea of Slavs in Eastern Europe. There was a general feeling that to maintain their identity they had to achieve extraordinary accomplishments. Another factor was that Teller and the other “Martians” were Jewish, and to overcome anti-Semitic prejudices prevalent in Hungary they had to be special, even among Hungarians.

Hargittai describes Teller as the victim of three exiles. In 1926 at age eighteen, he left Hungary because as a Jew he could not be assured of a university career. He went to Germany, studied in Karlsruhe under the great polymer chemist Herman Mark, then under Werner Heisenberg in Leipzig. Next he held a postdoc position in Göttingen.

This idyllic arrangement came to an abrupt end in 1933 when the Nazi gang came to power; Teller went on his second exile, ending up in the United States at George Washington University.

Hargittai describes in detail Teller’s involvement in nuclear energy, which led to his wartime service at Los Alamos, and his growing preoccupation with thermonuclear weapons—and his clash with J. Robert Oppenheimer. Teller correctly perceived that if the Soviet Union developed thermonuclear weapons and the United States failed, the Soviets would dominate the world, so he devoted all his energies to convincing the US government to embark on a program to build thermonuclear weapons. Then he devoted his energies to the design of these weapons.

Calculations indicated that Teller’s original design would fizzle. I was present at a lecture on the subject by George Gamow at Los Alamos, in which he illustrated this conclusion by an experiment. He crumpled a piece of paper, put a piece of petrified wood on top of it, lit the paper and exclaimed, “Look, no ignition!”

Subsequently Teller devised a new design of an H-bomb that was successfully tested. Other people contributed ideas, but it is entirely appropriate to call Teller the father of the hydrogen bomb.

In 1954, in a sinister conspiracy, Oppenheimer was accused of disloyalty and branded a security risk. Teller gave damaging testimony, and Oppenheimer was deprived of his security clearance. Most (not all) of the physics community turned on Teller, refusing even to shake his hand. Hargittai correctly calls this ostracism Teller’s third exile.

After his great success with the hydrogen bomb, Teller’s judgment deserted him and he was on the wrong side of a series of important issues, some political and some technical. He vigorously opposed the prohibition of nuclear tests in the atmosphere. He minimized the dangers of radioactive fallout, whose hazards were emphasized by proponents of the test ban. Linus Pauling was their leader; one of the dangers he pointed to was genetic damage due to radiation. In one of the lighter moments of the debate, Teller pointed out that wearing pants increases the temperature of the testes, which can also lead to genetic damage. Therefore, to be consistent, proponents of the ban of atmospheric tests should also insist that men wear kilts.

Teller was wrong to insist on unlimited testing; it would have been inconsistent with asking other nations to refrain from developing nuclear weapons.

Teller was equally wrong in opposing the Strategic Arms Limitation Treaties. He could not imagine that after the death of Stalin the Soviet Union was changing.

During his presidency, Ronald Reagan announced a program, called Strategic Defense Initiative, to “make nuclear weapons obsolete” through countermeasures. Most defense scientists thought this aim could not be achieved, but Teller thought otherwise. One of his proposals was to use X-ray lasers, another was called “Brilliant Pebbles.” Neither was realistic. Some claim that the mere idea of the Strategic Defense Initiative was such a challenge to the Soviet defense establishment that it contributed to the downfall of the Soviet Union. Maybe.

Still, Teller was far from being an archconservative. In 1946 he joined Leo Szilard and other physicists to help push through legislation that placed nuclear energy in civilian, rather than military, hands. He strenuously opposed a loyalty oath imposed by trustees of the University of California on the faculty. When his friend Stephen Brunauer was falsely accused by Joe McCarthy of being a security risk, Teller came vigorously to his defense. Moreover, he was against secrecy; he liked to point out that in nuclear weaponry, where secrecy is highest, the Soviets are on par with the United States. On the other hand, in the relatively open field of computers, the Soviets are nowhere.

No other scientist engendered so much emotion as Edward Teller. He had hosts of admirers and an equal number who regarded him as evil personified. Hargittai’s aim, admirably achieved, is to set the facts of his life straight.

Teller was a very complicated person; Hargittai says that there were at least three Tellers. We shall not see the likes of them again.





PREFACE


No part of a book is so intimate as the Preface.

—CHARLES W. ELIOT1



The crowd at the corner of Honvéd Street and Szalay Street in downtown Budapest was unexpectedly large mid-morning on January 15, 2008, the centennial anniversary of Edward Teller’s birth. It was the unveiling ceremony of a memorial plaque on the wall of an imposing, large apartment building that had been Edward Teller’s boyhood home. Physicists, teachers, and whole classes of high school students came, as well as many others who had happened to learn about the poorly advertised event. It was initiated by a clerk in a secondhand bookstore in the building who had accidentally learned about its distinction, and he made it his avocation to mark this event.2 The plaque was impressive. It said in Hungarian and in English:


EDWARD TELLER (JANUARY 15, 1908, BUDAPEST—SEPTEMBER 9, 2003, STANFORD, CALIFORNIA) LIVED IN THIS HOUSE BETWEEN 1913 AND 1926. HE WAS A WORLD-FAMOUS SCIENTIST AND MEMBER OF THE HUNGARIAN ACADEMY OF SCIENCES, AND WAS RECOGNIZED, AMONG OTHERS, BY THE CORVIN CHAIN (HUNGARY 2001) AND THE PRESIDENTIAL MEDAL OF FREEDOM (USA 2003).



There were official events to commemorate the Teller centenary as well. A scientific session at the Hungarian Academy of Sciences was held, where scientists and historians alternated in lecturing about Teller’s life and oeuvre as well as twentieth-century history. The Hungarian National Bank created a limited-edition silver coin with the denomination of HUF (Hungarian Forint) 5,000 (about twenty-five American dollars); and the Hungarian Post Office issued a memorial stamp of HUF250 denomination. Both the coin and the stamp depicted an aged Teller and an image of the nuclear reaction representing fusion, the basis of the hydrogen bomb.

I was involved in the commemoration of the Teller centenary due to my recent book about the five eminent Jewish–Hungarian–American physicists who are also known as the Martians of Science.3 They included Theodore von Kármán, Leo Szilard, Eugene P. Wigner, John von Neumann, and Edward Teller. They each made important discoveries in their respective fields, in aerodynamics and quantum mechanics, in developing the modern computer and molecular biology, in nuclear chain reaction and game theory, and elsewhere. What made them a distinct group was their commitment to contributing to the defense of the Free World in the most profound ways, even if they had to risk their scientific careers.

The Martians designation traces back to the Manhattan Project, when Enrico Fermi wondered about the origin of the many talented Hungarians. According to one version, Fermi mused about the probability of other civilizations existing beside the one on Earth. When their original planets got overpopulated, they started colonizing other planets in other galaxies, eventually finding our Earth, as “these highly exceptional and talented people could hardly overlook such a beautiful place as our Earth.” But then, Fermi posed the question, “Where are they?” In this version, Szilard’s answer was “They are among us, but they call themselves Hungarians.”4 Teller dedicated his Memoirs to the Martians, and added, “No accolade gives me so great a pleasure as that I was counted among them.”5

I did not plan to write much more about them than my Martians book, but during the preparation for the Teller centenary I realized that we should know more about Edward Teller. It was a long road for me before writing a book dedicated solely to him, although by the time I embarked on the project it seemed inevitable. I have been interested in the deeds and lives of outstanding scientists. When I was a teenager, I read voraciously, always preferring nonfiction to fiction. Later, my professor of organic chemistry in Budapest sprinkled his lectures with human stories, which drew me to his class despite the subject’s hardly interesting me. Upon graduation from university, the editor of popular science at Radio Budapest encouraged me to do some interviews with visiting scientist luminaries. But I soon left this type of activity to focus on my experiments and I limited my reading to my research.

I had narrowly focused for about twenty-five years during which I created my niche in science—in structural chemistry, at the interface between chemistry and physics. But without actually noticing it, I started to broaden my interest once again. Among other things, I developed an interviewing project, which soon became a family undertaking. My wife, Magdi, and I recorded hundreds of interviews with prominent scientists.6 Edward Teller was one of our interviewees.

I read everything about the Martians I could get hold of, and found the least satisfactory and the most controversial material about Edward Teller. I also found him in some ways the closest and most similar to me. He was born the same year as my mother. He came from a family that, not unlike my own, was Jewish, and we both had ascendants for whom German (not Yiddish) was as much their mother tongue as Hungarian. Teller’s father was a well-established Budapest lawyer as was my father; another lawyer in his family, his brother-in-law, was killed as a forced laborer by the Nazis, as was my father.7 For the members of his family who stayed in Hungary, the ordeals did not end when World War II was over, as they did not for us. I felt that with my background, I might have some advantage in understanding Teller’s character and attitude and the conditions under which he grew up.

Teller’s childhood was hardly influenced by the direct experience of communism. At the time of the short-lived communist dictatorship in Hungary in 1919 he was eleven years old and spent most of the four-month period far from Budapest. On the other hand, his adult life was greatly motivated by his response to it. Communism, however, is more complex than is often projected. For me, it meant liberation from a Nazi concentration camp, but following that, discrimination. Due to my ostensibly capitalist roots, I was meant to be excluded from not only higher education but even from secondary education in the 1950s.8 When we returned from the concentration camp in 1945, my mother, whose exemplary altruistic behavior in the hellish camp became legendary,9 joined the Communist Party. She felt obliged to fight Nazism and regretted that she did not know about the communists before the Holocaust (as we call it today). By the time the Communist Party in Hungary transformed the fledgling democracy into a one-party dictatorship in 1948, she had been summarily kicked out of the party as a former member of the capitalist class.
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The vastly conflicting opinions about Teller in American society have intrigued me. I received a taste of this conflict in the 1980s, when I edited an international science journal. I observed that the publisher and my coeditor were upset when the guest editor for a special issue got Teller to write an introduction.

During the 1980s and 1990s, I spent years as a visiting professor at the universities of Connecticut, Texas, Hawaii, and North Carolina. My family and I developed an interest in all affairs American. I learned to think about many things in more complex ways than I had before; more in shades than in stark black or white. I was impressed by the greater tolerance of Americans compared with my general experience elsewhere. So I was puzzled when this tolerance appeared to dissipate as soon as any discussion about Teller came up, regardless of whether I talked with his admirers or his critics. Most of my American colleagues spoke about Teller in extremes. Interestingly, I spent four academic years at Moscow State University in the 1960s where I earned my master’s degree, and Teller figured there as an obvious enemy. On my more recent encounters in Moscow, however, I observed that he has become a hero.

My deep interest in American affairs in general and in Teller in particular has made me wonder about the black-or-white approach to him even by some outstanding minds. My principal motivation for writing this book was to counter such a one-dimensional approach and create a portrait regardless of any preconceived image about Teller. Years of reading and writing about Edward Teller have brought me close to him, and I have learned to be appreciative of his virtues and to be conscious of his flaws. I have grown to feel that his life has become an open book for me, which is surprising, considering I met him in person only once, when he was eighty-eight years old, and the only meaningful correspondence we had was during the last months of his life.

Our meeting took place in the Teller home in Stanford on February 24, 1996. Magdi and I went to record a conversation with him. We spent the whole afternoon with Teller and his wife, Mici. Teller was convalescing after an illness, and as we started talking, he was obviously in a bad mood. This we managed to turn around, but the start was slow. We asked if he would tell us about his family background, and he responded with four sentences he sandwiched between “I am not terribly eager to do so” and “Otherwise I cannot tell you anything of great interest.” It was not the lowest point though. Our next question was about the situation of intellectual Jewish families in Budapest at the time of his youth and about the conditions that forced him and countless others to flee. He said that Hungary was mildly anti-Semitic when he was young. We were visibly startled, so he quickly added a qualification. “Mildly,” he said, “because I call Hitler not mildly.” At one point our conversation seemed to deteriorate so much that Mici whispered to him in Hungarian (our conversation was in English), “Don’t be so unfriendly!”

The first sign of thaw came when we asked him about the widespread opinion that his anticommunism originated from his having suffered under the communist regime in Hungary. We knew this could not have played an important role since he was a child at the time of the short-lived communist regime in 1919, and Teller and his family did not personally suffer from it in any extreme way. He told us that he was “not exposed to the problems of communism in a direct way,” and added that he “was exposed in the school to anti-Semitism” that came afterward. He went into detail discussing his relationship to communism, and the stage was set for a more meaningful exchange. It was further facilitated when I volunteered that I had heard that Arthur Koestler’s Darkness at Noon was an important ingredient in his formulating a view of the world.

His responses lengthened, and he started visibly enjoying the conversation. It lasted long and included extended treatises on scientific topics, such as Teller’s contribution to interpreting Linus Pauling’s theory of resonance; the story of the discovery of the Jahn–Teller effect; and the philosophical implications of Heisenberg’s uncertainty principle. Dinnertime was approaching, and we wound up the recording. At this point Teller wanted to have a chat in Hungarian, and he made some complimentary remarks about Hungary’s then socialist prime minister, a former communist.

Magdi told him about having found experimental evidence for the Jahn–Teller effect in the geometry of a gaseous molecule—a first in the literature. Teller gave some useful pointers that Magdi acknowledged in her paper the following year. The visit became a success. At times I felt almost mesmerized. He spoke with such an enthusiasm about some well-known scientific theories as if they were the latest discoveries. As we discussed symmetry, a topic that was obviously of great interest to him, we promised to give him the recent second edition of our book Symmetry through the Eyes of a Chemist,10 with which we returned later in the evening.

My last correspondence with Edward Teller took place in the summer of 2003. It was via e-mail, and he wrote me in Hungarian, thanks to his assistant, Margit Grigory, who had impeccable Hungarian as well as English. I sent Teller the Hungarian version of my book Our Lives (the English version appeared the following year) and Margit read it for him; Teller was blind by then. The plan was that he would send me his comments after having listened to a chapter or two at a time. He lived long enough for only one such message dated August 13, 2003, and an addendum dated August 17.

In this letter, among others, he explained why he did not give a response to my question about success in science. It sounded almost like a summary of his views on several important issues. It is worth quoting (in my translation from the original Hungarian):


In my life’s work, I loved science a thousand times more than its applications. I agreed to do the latter because I took the dangers of war very much to my heart. I hope you know that I was always against our becoming the first to deploy the hydrogen bomb. I only wanted to have the possibility of the H-bombs as a deterrent for wars, and this has worked so far.

I am convinced that the business of scientists is exclusively science itself. The application of science is the business of politicians and consequently that of the voters. I had problems with my fellow scientists, especially with those according to whom we shouldn’t have worked on anything like the hydrogen bomb.

Incidentally, in this question we bitterly differed with Oppenheimer. Similarly we had different positions with Enrico Fermi, but with him our friendship did not suffer from this difference. The same can be said about Leo Szilard, who was the most gifted in treading on other peoples’ corns, but he never bored anybody.

However, let’s speak about science. Very few performed true science and I knew two such people, Einstein and Bohr. I would be curious to know what Einstein thought when he received the Nobel Prize definitely not for relativity. … Things like relativity and quantum mechanics far surpass all other intellectual activities.

For me it is important that the same four letters describe the DNA of all living creatures. This may bring us closer to the understanding of what life is.



A few days later, I received a shorter note from Teller, a continued response to my question about success in science, which seemed to strengthen what he said in his previous letter. I quote it here (again, in translation from the original Hungarian):


Your question is a difficult one, but my answer is easy. I was not an unsuccessful scientist but my scientific research suffered from my work on weapons. Also, in part this happened when I was at the peak of my energies.

In addition, as witnessed by my productive work, I liked to cooperate with others, and in this our disagreement with Oppenheimer caused a lot of damage.



This was his last message. He died on September 9.

If we consider that Teller was in the ninety-sixth year of his life, his letters were remarkable. They also convey the impression that he was not quite at peace with himself and the world, and that he was readying himself for the judgment on his oeuvre by later generations. This book may be a step in that process.
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The emphasis in this book is on extracting the essence and the main lessons of Edward Teller’s life and oeuvre rather than following his life day by day. There has been a lot of misleading information about Teller in the literature, much of it based on superficial errors and some not so superficial factual ones. It is also remarkable how such erroneous information propagates from one piece to another. I seldom point out such erroneous statements with references; rather, I tried to do my best to communicate everything from reliable and independent sources and after proper checking.

There were some significant points in Teller’s life, and I build my account around them. There need be no special justification that his childhood and youth affected his later life. He spent his early years in an entirely different world from the one he operated in during his later life. He acquired many of his traits in Hungarian society where he spent his first eighteen years. It was a turbulent time, and his environment was by and large hostile to him. The first chapter covers this period with historical background. The second chapter shows Teller’s road to science in Germany and the impact of his mentor, Werner Heisenberg. The third chapter covers the broadest domain geographically as Teller moved from Germany to Copenhagen to London and to the United States. Here we also get a glimpse into his science, which involved chemistry and physics.

The fourth chapter reflects on Teller’s life as it was blending with world events and in particular with the creation of the atomic bomb. The uncertainties of the immediate postwar era are presented in the fifth chapter, as is Teller’s increasing involvement with the dilemma over the hydrogen bomb. The development of the hydrogen bomb and how Teller reflected on it subsequently is presented in the sixth chapter. The seventh chapter introduces the forming of the second weapons laboratory, which was the penultimate step in Teller’s breaking with his peers. His testimony in the Oppenheimer hearing and how it sent him into his third exile is the topic of the eighth chapter.

The ninth chapter shows him as a formidable debater in his fierce opposition to test bans. The tenth chapter deals with a plethora of issues illustrating that he was a “monomaniac with many manias.” Teller’s role in the Strategic Defense Initiative is presented in the eleventh chapter. The chapter of final thoughts brings him back to the land of his birth and to Russia, and assesses his achievements and his legacy.

I have examined everything about Teller in context and looked at him and his deeds against the backdrop of the historical circumstances of his time, bearing in mind how his peers acted during the same events. The twentieth century was a tragic period in the history of humankind from the point of view of the terrible wars fought and of the long reigns of two totalitarian regimes. It was also the time when democracy and science gained tremendous momentum and achieved so much.

Fans and foes of Edward Teller probably agree that he was an extraordinary person in our immediate past. As time passes, we become increasingly able to view and judge him with a diminishing amount of bias. Aware of the strong emotions he still generates, I feel the following caveat is justified. To those who are very sensitive to any criticism concerning their hero, Teller’s oeuvre was significant enough to afford the luxury of viewing everything about him with a critical eye. After all the criticism has been waged, there will still be plenty to appreciate and admire. To those for whom Edward Teller personified evil itself, we owe it to objectivity to examine his life and oeuvre, filtering out emotions, because no good comes from blind condemnation. During more than the past half century, the world has survived a long period that was pregnant with the possibility of a calamity of unprecedented proportions. Let us see what role Edward Teller played, if any, in this survival.
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A special note is warranted on the usage and spelling of Hungarian names. I use the versions of the names as their bearers used them in the United States, but I will indicate their original versions where context requires. As an example, Edward Teller was born Ede; he changed his first name to the German Eduard for a short while, and then to Edward in the United States.11 Although some would prescribe using “he” or “she” rather than “he” in general formulation, I settled on the latter for the sake of simplicity. Likewise, it is not contrary to political correctness that I refer to Teller as “Teller” and to his wife as “Mici.” I have equal respect for them both.






Chapter 1
TELLER IN HUNGARY

Origins and Background1


The eyes of childhood are magnifying lenses.

—EDWARD TELLER2




Teller spent his first eighteen years in Hungary during which he experienced: the “happy peace time” of the Austro–Hungarian Monarchy; a lost war; the dismemberment of Hungary; democratic revolution; communist dictatorship; counter-revolution and right-wing terror with vicious anti-Semitism; the first anti-Semitic legislation in post–World War I Europe; and a degree of stabilization. He was too young to truly appreciate the benefits of the “happy peace time,” but it remained a point of reference for most people around him. His childhood and early teenage years were typical of the Jewish–Hungarian upper middle class, and his lifelong friendships originated from the encounters of his youth. Many of his values, but also some of his limitations, dated back to this period. Being a Jew in Hungary in the 1920s was an important factor in shaping his views and outlook over his lifetime.



Teller was not born in the house where the memorial plaque was unveiled on January 15, 2008. The building of his birthplace used to stand a few blocks away; it was typical of the architecture of fin de siècle Budapest. A few years ago, the building was demolished to give way to a modern glass-and-steel office complex. Teller was five years old in 1913 when he and his family—his father, mother, and sister—moved into the house in Szalay Street.


[image: fig_28_1.jpg]
Edward Teller’s family lived in this house at the time of his birth. The house was located at 3 Gorove (today, Kozma) Street. The building has been demolished to give space for a modern office complex. Drawing by Gyula Széles, courtesy of László Kovács, Szombathely, Hungary.
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Edward Teller and his family lived in this house from 1913. The house was on 3 Szalay Street. Photo graphics by and courtesy of Magdolna Hargittai, 2009.



He was often taken to play at the big square of the Parliament building a few hundred yards away. The neo-Gothic complex dated back to the prosperous last decades of the nineteenth century and was large even for the Kingdom of Hungary, which was not a fully independent country but part of the Habsburg Empire at the time. The building was hugely out of proportion with the much smaller Hungary at the time of Teller’s youth. The two lions standing guard in front of its main entrance remained imprinted in the child’s mind forever. When decades later Nelson Rockefeller asked Teller if he would like anything from Budapest, Teller mentioned the image of these lions.3

It was from his boyhood house that Teller traveled to Germany in 1926; there, his boyhood home, is where he returned to recuperate after his trolley accident in Munich, and where he and later he and his wife came for periodic visits—the last in 1936—first from Germany, then from Denmark and from England, and, finally, from the United States.



[image: fig_29_1.jpg]
The main entrance to the Hungarian Parliament with the two lions somewhat enlarged by the artist Gyula Széles, based on the author’s photograph. Courtesy of László Kovács, Szombathely.




BROADER BACKGROUND

Teller’s nephew, Janos Kirz, remembers how his grandfather, Edward’s father, even in the late 1940s, talked continually about the good old days of the period before World War I. In Janos’s words, “The period prior to World War I was a tremendous formative time that bordered on illusion. Edward lived through a period of well-being and comfort and security—false as it turned out to be—and a sense of Hungarian identity that went with it, something that people who were born in that period kept yearning for.”4

The Budapest of the “happy peace time,” 1867 to 1914, was a uniquely fertile time for promoting talent. The first date, 1867, refers to the so-called Compromise between the Habsburgs and Hungary, and the second, 1914, to the outbreak of World War I. In the Compromise, the Habsburgs and the Hungarians came to an agreement following the crushed Hungarian Revolution and war for liberation of 1848–1849 against Austria. The Habsburgs alone could not defeat the Hungarians, so they had to call in the mighty Russian czar to their rescue. A ruthless period of terror followed, but in a few years’ time, Austria, weakened by lost foreign wars, could no longer live with a rebellious nation under her rule.

The Compromise created a dual monarchy of Austria and Hungary and a personal union under Franz Joseph I. In 1867, he became the king of Hungary in addition to being the emperor of the rest of the Empire, which he had been since 1848. The Austrians and the Hungarians henceforth reigned over smaller nations. The Kingdom of Hungary, for example, included Croatia and Slovakia, which today exist as independent nations. The monarchy had Vienna and Budapest as its twin capitals, and the two cities often competed against each other, which was beneficial to both. Budapest was born from uniting Buda, Pest, and Óbuda (ancient Buda) in 1873, with Buda and Óbuda on the west bank of the Danube and Pest on the east. Buda is hilly, and Pest is considered to be a plain because its elevation is gradual; its outer districts reach the altitude of the conspicuous Gellért Hill of the Buda side.

In 1867, the door opened to unprecedented progress in Hungary, and Budapest became one of the fastest-growing cities in Europe. Immigration was encouraged. At the end of the nineteenth century, Budapest was one of the main destinations of Jewish immigration in the world; second only perhaps to New York City. According to some, the more well-to-do Jews congregated in Budapest and the poorer went to New York.5 The large class of the Hungarian nobility monopolized the political bureaucracy, the judiciary, and the military. The chairman of the first congress of the Hungarian chemists in 1910 lamented: “We are first of all a nation of lawyers and all who aim at dealing with and improving the fate of our fatherland have the mistaken belief that only a law degree enables us to do so.”6 He called for turning the attention of aspiring young people toward studying science and technology.

The one-sided interest of the Hungarian nobility left wide open other intellectual trades, which became vastly popular among the recently emancipated Jews as well as among the Germans and other minorities in Hungary. Jews even graduated from law school in large numbers, but they remained lawyers and only seldom became members of the judiciary. Such division of labor between Hungarians and Jews did not slow the intensifying Jewish assimilation. The political elite welcomed this assimilation because the Hungarian population was in the minority in large areas of this multiethnic country, and the Jewish Hungarians could be counted on as loyal Hungarians.

There are opposing views as to the origin of the great possibilities for Jews in fin de siècle Hungary. According to one view, it was because the country was so liberal. The opposing view maintains that it was exactly Hungary’s backward feudalistic regime that brought about those unique opportunities for Jews. In any case, their numbers were swelling because the absence of persecution attracted immigration. They burst onto this scene after centuries of having been excluded from higher professions, so they were looking for new opportunities.

Budapest of the early 1900s has been the subject of scrutiny and admiration because of its extraordinary production of gifted scientists, artists, composers, and playwrights.7 One-fifth of its population at that time was Jewish, a group consisting of native city inhabitants, incomers from the provinces of Hungary proper, and immigrants from all directions. My own ancestors came from the northwest on the paternal side and from the southwest on the maternal side. They spoke German, and soon learned Hungarian. Many came from the East, from Galicia, and they spoke Yiddish. Interestingly, Galicia has produced an extraordinary number of first-rate scientists, often going through Hungary. This fact is little known because often these outstanding contributors to world culture lost their Eastern origins at some point and are now regarded as Austrians. An example is the great American physicist Isidor I. Rabi, a Nobel laureate, whose autobiography states that he was born in Raymanov, Austria.8 His biographers write more precisely that he was born in Rymanow, Galicia, “then a province of the Austro–Hungarian Monarchy, now in Poland.”9

The Hungarian–Jewish coexistence prospered in the “happy peace time,” and the Jews in Hungary spoke Hungarian and German; relatively few spoke Yiddish. Conversion to Christianity helped Jewish careers, but in many professions nonconversion did not constitute a barrier. Even though some professions did not open up for Jews between 1867 and 1914, there were numerous new opportunities for the Jewish middle class, and even for recently arrived immigrants. This was not unlike the modern American scene where recent educated immigrants may find their fastest road to success by becoming scientists, doctors, and engineers.

The outcome was spectacular. Its impact was magnified in the decades to come because much of this talent would leave and find self-fulfillment abroad, initially in Germany, and ultimately in the United States. Teller and other scientists were not unique in this respect. In addition to scientists, Hungary was the launching pad for many significant playwrights and composers, artists and film directors, mathematicians and economists, and others who would make their mark on the international scene.10

For prominent Jews the ultimate sign of assimilation in Hungary was to become a member of the hereditary nobility. And what could have been better evidence of the liberal atmosphere of the Habsburg Empire than the fact that even nonconverted Jewish families could acquire such a distinction? In the early 1900s, even a few members of the Hungarian government came from Jewish families, though they had names that sounded genuinely Hungarian. But World War I, known also as the Great War, brought an end to this seemingly ideal situation. The most forward-looking Jewish families had sensed that the peaceful conditions could not last forever. So they made sure that their children received a good education that would help them survive in any part of the world. To further this end, they stressed the cultivation of modern languages and practical professions. The Teller family was typical in this respect.

In 1867, new legislation guaranteed civil and legal equality for Jews in Hungary. There was also budding anti-Semitism, to be sure, that would grow into a formidable force after World War I and the ensuing revolutions. The anti-Semitic outbursts during the period from 1867 to 1914, however, did not disturb the peaceful atmosphere, and, if anything, the response showed the resilience of society by resisting it. There was, for example, the case of a young Christian peasant girl allegedly killed by the Jews as part of their religious ritual in Tiszaeszlár (a village in eastern Hungary). A trial followed, with a divisive impact on Hungarian society at large, but the accused were acquitted. “Respectable opinion, including most of the aristocracy and the gentry, rejected anti-Semitism.”11 Thus Hungary fared better on this occasion than France did in the Dreyfus affair.

Fin de siècle Budapest was conspicuously attractive. “Foreign visitors arriving in that unknown portion of Europe, east of Vienna, were astounded to find a modern city with first-class hotels, plate-glass windows, electric tramcars, elegant men and women, the largest Parliament building in the world about to be completed.”12 This description is characteristic at more than one level and conveys the perception of ambition as well as pretension. Budapest was like a younger brother to Vienna. The period witnessed prosperity in many areas. And Budapest became a banking center for the broader region.

Considerable technological innovation and large-scale industrialization took place in Hungary, with Budapest leading the rest of the country. Modernization was more conspicuous in Budapest than in most other great cities in Europe because in many areas it was not just the new gradually replacing the old, but the new being created where nothing had existed. Having lacked industry in many areas before, it could start with the most modern concepts and constructions.

The Elizabeth Bridge was completed in 1902, and at that time it was the largest single-span bridge on Earth. It stands today but completely rebuilt because it was—as all the other bridges of Budapest were—blown up by the retreating Germans in 1945. The city became a world-class metropolis by around 1896—the Hungarian Millennium—and one hundred years later it was still the progress of that earlier period that made Budapest attractive. Typical of this progress is the Castle Hill, which is recognized by UNESCO as a World Heritage site. The first subway on the European Continent was built and running in Budapest. The Ganz factory developed and built the first electric railroad engine in the world. Soon after the telephone system was introduced in Budapest, a telephone service for news and entertainment was initiated—a forerunner of radio.

There was unprecedented growth in educational and cultural opportunities, never approximated since. New buildings went up for the University, the Technical University, the Music Academy, and many other institutions. During the period from 1867 to 1914, Budapest was the fastest-growing city among the major cities in Europe, and may have been the fastest growing in the world, save for Chicago. Budapest had close to one million inhabitants by the time World War I began. That meant that roughly one in every twenty people in Hungary lived in the capital city, which was considered to be a healthy proportion.13 Part of the progress was the development of the school system; parents expected their children to surpass them in all facets of life. In addition to the old landed aristocrats, a new upper class emerged, the financial aristocracy, but there was a well-defined division of influence between them. This division was bridged on occasion, however, by intermarriage between aristocratic sons and the daughters of rich, often Jewish, members of the financial aristocracy.

By the end of the nineteenth century, the gentry class had lost their land and largely congregated in Budapest, gaining positions in the civil service regardless of their qualifications. They would have found it beneath their pride and dignity to deal with commerce, finance, industry, or business of any kind. There is some resemblance in this behavior to the English attitude reflected in Jane Austen’s novels, but the Hungarian version was being played out a hundred years later. The Hungarian gentry formed the so-called Christian gentlemanly middle class, which remained characteristic through World War II. The label stressed Christians to signify the exclusion of Jews from their ranks, and this echelon would foment future anti-Semitism. The sons of this class went preferentially into the army and law and seldom studied to become medical doctors and engineers. The division between the two strata was the “division between the urban and the populist, between the commercial and the agrarian, between the cosmopolitan and the nationalist,” that is, between the Jewish Hungarian and the non-Jewish Hungarian culture.14 In the period of growth and prosperity, the animosities seldom came to the surface, but this would change later.

Although the great majority of the Jewish population was not politically active, there was a vocal and visible layer of it. After World War I, this group was conspicuously among the former prisoners of war returning from Soviet Russia who wanted to change the social system and took their example from Lenin’s revolution. The bourgeois democratic government of Count Mihály Károlyi came about at the end of the war, in October 1918. However, it soon folded under the pressure of the Western Allies’ demands for the dismemberment of Hungary. Fearing an attack from neighboring countries, Károlyi handed over the government to the communist Béla Kun and his comrades in March 1919. An ill-fated and ill-managed communist rule of 133 days followed. Kun was Jewish, as were the majority of his people’s commissars.

By the time Admiral Horthy entered Budapest on a white horse, the relationship between Hungarians and Jews had changed drastically. The peace treaty of June 4, 1920, signed in Trianon (a palace in Versailles), dismembered historic Hungary. It gave independence to Croatia and Slovakia in the new Yugoslavia and Czechoslovakia, respectively. It also carved out large chunks of the country to add them to Romania and even some territory to Austria. There was no longer any need for assimilated Jews to enhance the Hungarian population. In Hungary proper, there were hardly any sizeable minorities, whereas Hungarians were trapped by the millions in the neighboring countries.

The period between 1920 and 1944 is usually called the Horthy era after the head of state Miklós (Nicholas) Horthy. There were significant differences between the Hungary where Teller spent his childhood and the one of his high school years. The education in Hungary at the time of the monarchy was outward-looking, introducing reforms to modernize instruction. In the Horthy era, education was inward-looking; it placed emphasis on nurturing extreme nationalistic feelings, keeping alive the idea of Greater Hungary, and vowing to replace the ostensible Jewish presence with true Hungarian aspirations.

The main ambitions of educational policy were pronounced in a 1921 publication of a leading official, which set the tone for the whole Horthy era, including the entire period of Teller’s high school studies.15 Its main goals were (1) “positive nurturing of the sense of a nation”; (2) “protecting the minds of young people against the spirit of internationalism”; and (3) “re-hungarianizing the nation’s intellectuals, or what might term their hungarianization in place of their judaization.”16

What followed World War I, the failed revolutions, and the humiliating Trianon Peace Treaty was the White Terror and vicious anti-Semitism of the early 1920s. Horthy became the regent of Hungary in the absence of a king in the Kingdom of Hungary, and so he remained until October 1944. Legislation was introduced in 1920, known commonly as numerus clausus. The Latin expression means “closed number,” and it severely limited the number of Jewish students admitted to higher education. This law (XXV: 1920) had the dubious distinction of being the first anti-Jewish legislation after World War I in Europe.17 What a contrast it was to Law XII: 1867, which made it possible for Jews to become high school teachers and even university professors.

Some ascribe the explosion of excellence in Hungarian mathematics to the beneficial impact of the 1867 law. Many of these mathematicians studied in Germany but returned to Hungary afterward and enriched the country’s intellectual and university life. The weight of the 1920 legislation could be appreciated if we compare the estimates of the Jewish proportion of the population at about 5 percent and the Jewish proportion of the country’s medical doctors and some other professionals at well over 50 percent. The consequence of numerus clausus was a severe depletion of qualified professionals. Toward the end of the Horthy era, numerus clausus practically became numerus nullus, parallel with Hungary’s increasing alignment with Nazi Germany. However, during the second half of the 1920s, there was some relaxation in the application of this legislation.

Compared with the extensive industrialization and modernization in Hungary prior to World War I, stagnation characterized the period between the two world wars. The difficulties in restarting the country after Trianon cannot be overstated. In spite of restrictive measures in higher education mentioned above, there was also progress. There were attempts to bring back outstanding scientists who had left the country. The most conspicuous case was Albert Szent-Györgyi, who returned from Cambridge to the University of Szeged. He became the only scientist who traveled from Hungary to receive his Nobel Prize in Stockholm, in 1937. In the sciences, all other Nobel laureates of Hungarian origin would be based in foreign lands when they were awarded this most prestigious of all prizes. The worldwide economic crisis signaled by the crash at the New York Stock Exchange impacted Hungary as well. The ensuing years brought Gyula Gömbös to the position of prime minister in 1932 (until his death in 1936, the year of Teller’s last pre-war visit to Hungary). Gömbös’s views were very close to fascist and Nazi ideologies.

How and to what extent the Hungarian experience affected Teller’s life and the lives of others in similar predicaments is an interesting question. The physicist George Marx prepared a graph in which he plotted the school years of outstanding scientists and noticed that the peaks appeared during the years of the world wars. He suggested that hard times facilitated the occurrence of creativity, at the same time that many of the traditional values lost their meaning.18 The anticipated nature of the next regime and its ideology directed people in deciding whether to try to adapt or escape. This applied to everybody, but given the circumstances, Jews felt it the most. Living through drastic changes provided a unique Jewish experience, according to Marx, which promoted their getting adjusted to different conditions whether at home or in exile.

Von Neumann ascribed the great production of talent in the region to “a coincidence of some cultural factors … an external pressure on the whole society of this part of Central Europe, a feeling of extreme insecurity in the individuals, and the necessity to produce the unusual or else face extinction.”19 This is an important circumstance that added much to the feeling that emigration was a way out. According to the Hungarian–Swedish tumor biologist George Klein: “You either became successful or you were going to end up in the gutter.”20 The Nobel laureate discoverer of holography, Dennis Gabor, simply stated, “Innovate or die!”21

Among his Martian friends, Teller stayed in Hungary for the longest period after World War I and the revolutions. His high school years coincided with the time of the most atrocious anti-Semitism in Europe of the 1920s. Alluding to the anti-Semitic discrimination during his youth in Hungary, he remarked that he would “have to be better, much better than anyone else” in order to survive and succeed.22 This atmosphere had to have a profound effect on him, though clearly he persevered and succeeded.

Eugene Wigner, Nobel laureate, mused toward the end of his life about the question that he had been asked repeatedly, “Why was his generation of Jewish Hungarians so brilliant?” Wigner gave credit to “the superb high schools in Budapest” and ascribed an even greater share in this to forced emigration. “Emigration can certainly be painful, but a young man with talent finds it stimulating. Outside your own nation, you lack a ready place. You need great ingenuity and effort just to find a niche. Hard work and ingenuity become a habit. Often they are enough to earn you a place above natives of your adopted country quite as talented as you.”23

Walter Laqueur wrote about the success of most of the young Jewish refugees from Nazi Germany in their new countries. He noted that for them it was “swimming or sinking.” They “had to start from scratch, because there was no helping hand, no money, no connections, no safety net.”24

Between the two world wars Hungarian public life was soaked with irredentism. Following the Trianon Treaty, a competition was announced for a national prayer and a national slogan expressing the feelings of Hungarians. Teller and his classmates had to recite the winning prayer every morning: “I believe in one God, I believe in one fatherland. / I believe in one divine eternal justice, / I believe in Hungary’s resurrection! Amen.” The winning slogan was displayed and pronounced ubiquitously: “Truncated Hungary is no country; complete Hungary is heaven.”

In time, Hitler brilliantly played on Hungarian irredentism and the fact that Hungarian foreign policy focused on regaining the lost territories. It was a small price to pay to introduce German-modeled anti-Jewish legislation and to send hundreds of thousands of Jews to be murdered at Auschwitz. There was also homegrown anti-Semitism, to be sure, which fueled the compliance with German–Nazi efforts. The state machinery of Horthy’s Hungary, and in particular the Gendarme, often outdid the Germans in their zealousness and eagerness to get rid of the Jews.25 There was then an additional component—a material interest in expropriating Jewish property. The anti-Jewish laws of the late 1930s and early 1940s benefited many in direct material and financial sense in Hungary, where the Jewish population amounted to about 5 percent of the whole population. This is also why the few surviving Jews, as they were returning from the concentration camps after the war, were met with animosity or worse by the people who had benefited from the loot of the deported and murdered Jews.




ORIGINS

It is now time to take a closer look at Teller’s roots and his first years. We cannot go back many generations in the Teller genealogy, because most records have been lost due to the wanderings and persecution of Teller’s forebears. What follows is a brief summary of what we know about his immediate ancestors.26

They lived in regions of the Kingdom of Hungary that are today parts of other countries. His paternal grandfather was a merchant in Érsekújvár in northwestern Hungary (today it is Nové Zámky in Slovakia). Though a


THEODORE VON KÁRMÁN (1881–1963)

There were five Martians of science, von Kármán, Leo Szilard, Eugene P. Wigner, John von Neumann, and Edward Teller. The last four were closer to each other in age than von Kármán, but his path paralleled the rest to a remarkable degree. All of them were born into well-to-do upper-middle-class Jewish families in downtown Budapest during the “happy peace time” of the Austro–Hungarian Monarchy. Von Kármán went to one of the famous high schools, the one his father, Maurice Kármán, had founded and where Teller went two decades later. The father was elevated to hereditary nobility in 1907; hence the “von” in front of their surname.

Theodore studied engineering at the Budapest Technical University and spent a few years at the start of his career there after graduating and before he left Hungary for Germany. He did his doctoral work in Göttingen and became full professor at and director of the Aeronautical Institute at the Technical University in Aachen. Then he accepted an invitation from the California Institute of Technology (Caltech) and moved to the United States a few years before Hitler came to power in Germany.

He founded the US Institute of Aeronautical Sciences from which the Jet Propulsion Laboratory evolved in Pasadena. Von Kármán was as interested in defense matters as the others, but he differed from Teller and Szilard in that he worked behind the scenes and did not publicly lobby for any of the programs he found important. He was instrumental in modernizing the Air Corps of the US Army prior to and during World War II, and in establishing and developing the US Air Force after the war.

He received recognition in the United States and internationally, and was the first recipient of the National Medal of Science from President John F. Kennedy in 1962.



thriving regional center, Jews could not stay overnight in the town until the early 1800s; still they were active in trade on market days. When they finally gained the right to settle in the town, they brought prosperity to it. Érsekújvár developed early into a railway center.

Teller’s father, Miksa (Max) Teller (1871–1950) went to elementary school in Érsekújvár and to high school in Pozsony (today, Bratislava, the capital of Slovakia). Miksa had a difficult youth; by the time he went to law school in Budapest, he had lost his parents and had to finance his own studies. In addition, he had to help his sisters who had also moved to Budapest. He was hardworking and successful and after graduating from


LEO SZILARD (1898–1964)

Leo Szilard was born in Budapest into an upper-middle-class Jewish family. After high school, he started his university studies at the Budapest Technical University, and continued them at the Technical University of Berlin from 1920. He gradually shifted to physics at Berlin University and received his doctorate there under Max von Laue, in 1922. Decades later, his thesis work was recognized as the starting point of information theory. After the Nazis’ accession to power in Germany he spent a few years in London and moved to the United States in 1938. During the period of 1933–1934, he originated the ideas of nuclear chain reaction and critical mass.

After the discovery of nuclear fission, he engineered Albert Einstein’s letter to President Franklin D. Roosevelt, which called attention to the possibility of Germany’s developing the atomic bomb and the need for America to develop the bomb first. Szilard thus initiated the American efforts for nuclear weapons. He participated in the Manhattan Project but then tried to prevent the deployment of atomic bombs without prior demonstration against Japan. During the cold war, he carried out extensive activities to promote negotiations and peaceful coexistence with the Soviet Union, disarmament, and banning nuclear explosions for testing.

He always conducted his efforts at the highest level, writing letters to Stalin and exchanging his views with Khrushchev. Some of his innovative schemes that initially sounded absurd were eventually adopted. He was a most colorful personality who left valuable marks in the form of appreciated or unsolicited advice in numerous scientific fields, including molecular biology.



law school, he opened his law practice in Budapest in 1895. He met Ilona Deutsch (1884–1977) in January 1904; he was thirty-three and she was twenty years old.

The Deutsch family lived in Lugos in southeast Hungary (today, it is Lugoj in Romania). The town had a substantial Jewish community originating from Germany and Austria starting from the end of the seventeenth century and from Galicia starting from the end of the eighteenth century. Ilona’s father was a well-to-do banker and he became Teller’s favorite grandparent. The language of the Deutsch family was German, but Ilona learned several other languages as well, including Hungarian. She enjoyed playing the piano, which she did very well.

Miksa and Ilona became engaged within a few weeks after they met and married within a few months. They settled in Budapest and had two children, Emma (born in 1905) and Edward, whose original Hungarian name was Ede (born in 1908). After a brief first marriage in the mid-1930s, Emma married a lawyer, András Kirz. He had been an office worker and completed his law studies in night school. Following graduation he stayed in the bank where he had worked as a clerk and became involved with the bank’s legal matters. He was killed in a concentration camp in 1945. Miksa Teller continued a thriving practice in spite of various restrictions. He was a prominent member of the legal community in Budapest and at one time co-editor of the law review Jogtudományi Közlöny. Anti-Semitism prevented him from becoming a judge.


EUGENE P. WIGNER (1902–1995)

Eugene Wigner was born in Budapest into an upper-middle-class Jewish family and went to a Lutheran high school famous for its outstanding teachers and pupils. He started his university studies in chemical engineering in Budapest, moved to Berlin in 1921, and continued at the Technical University there. He did his diploma work under Herman F. Mark and his doctoral work under Michael Polanyi. He attended the famous physics colloquia in Berlin and started his university career in Germany.

He moved to Princeton, first part time, then, from 1933, full time. Wigner had excellent graduate students at Princeton and through their contributions he did more than anybody to create modern condensed matter physics in the United States. Wigner spent a short period of time at the University of Wisconsin in the mid-1930s and during World War II worked for the Manhattan Project. He utilized his thorough knowledge of materials from his chemistry studies in his work for the atomic bomb. His contribution was especially important in developing the first nuclear reactors, and he was the world’s first nuclear engineer. After the war, he served as director of research and development at the Clinton Laboratory in Oak Ridge, Tennessee, which is today the Oak Ridge National Laboratory. However, he preferred teaching and independent research. He moved back to Princeton and stayed there to the end of his life.

Wigner did pioneering work in applying symmetry considerations in atomic physics in the 1920s and 1930s, for which he received the Nobel Prize in Physics in 1963.






CHILDHOOD

In spite of the warm and caring family environment, Teller was very lonely as a child. He did not start speaking until he was three or four years old (according to different sources), which caused anxiety in the family. But when he started speaking, he did so in full sentences immediately. He first started playing with numbers when he was four years old, and this became one of his earliest memories.27 He built up his own inner world in which thinking about numbers had an important place. Afraid of the dark, he played with numbers in his head to help him bridge the period between lights out and his falling asleep. He liked to count the seconds in a minute, the minutes in an hour, the hours in a day, the minutes in a day, the seconds in a day, and so on. He developed the ability to carry out complex arithmetical operations in his head. Teller ascribed his interest in numbers to the confusion of speech he had heard at home due to his family being bilingual. He was taught German and Hungarian at the same time, so words became confusing, whereas numbers were unambiguous.

He was not unique in his talent with numbers among the Martians. Von Neumann was a child prodigy as a mathematical wizard, and so was von Kármán. Teller’s parents did not mind their son’s developing such ability, and neither did von Neumann’s parents. In contrast, Maurice Kármán, Theodore’s father, who was an educational expert, asked his son to forget about mathematics—not because he did not care for his son’s mental development but because he was afraid that his son would turn into a freak and be used merely for entertaining audiences. In pre-calculator times there were entertainers who made their living by performing as mathematical wizards.

From the age of eight, Teller learned to play the piano, and he liked it a great deal. But when he was made to attend courses at the Music Academy, he failed there. He preferred to play for his mother’s enjoyment and his own, a pleasure he enjoyed to the end of his life. Also, to broaden the children’s outlook, the parents took him and Emma to sites in Hungary and in neighboring countries. They engaged a governess, Magda Hesz, from the time Teller was seven years old, and she stayed with the family for seven years. She had grown up in Chicago where her Hungarian parents had immigrated, but when she lost them, her relatives sent her back to Hungary. This is how the Teller children learned English from an early age and how they learned American usage, which was unusual in Hungary, where the British version was generally preferred. Magda later returned to Chicago and after World War II served as a link between the American and Budapest wings of the Teller family.

Teller’s mother was a worrying type; she worried about everything in connection with her children. Teller was not sent to regular school right away when he reached school age; rather, he was partly educated at home by his mother and the governess, and partly at a nearby private school for a few hours daily. At home he was both serious and contemplative, yet also a lively child. Many decades later his father’s law clerk remembered him as “a little boy with very flushed cheeks, playing Mowgli” bursting into the law office.28

He started attending regular school, gimnázium, when he was nine years old, a little earlier than most children. Teller liked to immerse himself in his own thoughts from early childhood. On such occasions when others tried to speak to him, he asked them to leave him alone, saying that he was busy thinking. He suffered much in school from the teasing by his classmates, but once he learned to ignore it, his situation eased. Then he earned some respect by helping others in their studies, and started making friends.

Teller liked his maternal grandfather the best of the whole family. He even resembled him in appearance. Even the limp Teller would later develop after his trolley accident in 1928 was similar to that of his grandfather, who developed one after he got caught under a horse. The grandfather was likable and even-tempered according to Teller’s description. Everybody in the family liked him, except his wife.29

During his summer vacations and the longer forced absence in the fall of 1919 in Lugos, Teller had interesting exchanges with his revered grandfather that provided life lessons for him. Teller asked his grandfather about the validity of laws because he had some doubts. He asked him whether it was right to take “an eye for an eye, a tooth for a tooth.” He never forgot what his grandfather told him:


Laws must be obeyed without exception. The law cannot make everyone a saint. Only a very few people are saints, and obeying the law must be possible for all people. If someone knocks your tooth out, you have a strong urge to hit back. The meaning of the law is that you must never take more than one tooth for a tooth. To forgive is much better. But the law cannot forbid the desire for revenge. It can only limit it by justice.30



Teller never accepted that personal responsibility might override what the law says, even if it worked against one’s conscience. Judith Shoolery, Teller’s longtime editorial assistant and the co-author of his Memoirs, noted in this connection:


He held firmly that, in a democracy, the obligation to obey the law was absolute. To disregard democratically established law at one’s own convenience would lead to anarchy. If a citizen of a democracy considered a law wrong or unjust, the citizen had an obligation to work to get the law changed. He never answered my question as to what should be done under a fascist system.31






GIMNÁZIUM EXPERIENCE

At the beginning of the twentieth century the Hungarian high school, the gimnázium, encompassed eight years of the student’s life, from the age of ten to eighteen, so it had a profound impact with long-lasting consequences on its pupils. The gimnázium as an institution had a prominent role in Hungary’s cultural life, and on a relative scale, the fin de siècle Hungarian gimnázium was far more advanced than the Hungarian university of that era. It was the single noteworthy influence on Teller in Hungarian life, outside of his family.
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The Minta Gimnázium, then and now. Drawing by László Pittman, courtesy of László Kovács, Szombathely, Hungary.



The Hungarian gimnázium was modeled after its German counterpart, the gymnasium, which had been thoroughly studied by Hungarian experts of education before it was adapted. The Hungarian state education system was reformed following the Compromise, and the architect of the reform was Maurice Kármán, who studied the German system in Leipzig. Upon his return to Hungary in 1872, he initiated teachers’ training at the University of Budapest and founded the Minta Gimnázium—a state school—to provide the teachers-to-be an opportunity to practice teaching. The name Minta means “model,” and it was to be a model high school.32

The high school was a great equalizer among its pupils, and Jewish boys could enter non-Jewish denominational schools.33 Thus, for example, John von Neumann (or as he was known at that time, János Neumann), who had not yet converted, attended the Lutheran Gimnázium. The future Nobel laureate in chemistry George de Hevesy (or, Georg von Hevesy) attended the Catholic gimnázium of the Piarist Fathers as a Jewish pupil.34

The gimnázium was an elitist high school providing an all-around humanistic education that included Latin and Greek, but its students usually excelled in mathematics and the sciences as well. The high level of gimnázium education was ensured by excellent teachers, a few of whom were elected members of the Hungarian Academy of Sciences and many of whom did independent research. There was interaction between high schools and universities, and it was not unprecedented for a gimnázium teacher to be invited to give a course at a university in a field in which he excelled. There was an overproduction of high-level university graduates and many of the best minds landed in gimnázium positions.

The world-renowned physicist Loránd Eötvös was an important contributor to elevating the level of math and science education in Hungary. He was briefly minister of education in 1894 and president of the Hungarian Academy of Sciences for over fifteen years (1889–1905). The Középiskolai Mathematikai Lapok (High School Mathematical Periodical) was initiated at that time. It has survived (augmented with physics) to this day, along with an elaborate system of high school competitions. Loránd Eötvös took the Minta Gimnázium under his patronage.

Theodore von Kármán called the Minta “the gem” of his father’s educational theories and lamented that it was little known in the West.35 A visiting journalist of the London Observer called it a “nursery for the elite” and compared it to Britain’s Eton and France’s Le Rosey. In addition to von Kármán and Teller, the school’s famous pupils have included medical doctor turned physical chemist turned philosopher Michael Polanyi; two British economists, Thomas Balogh and Nicholas Kaldor, who eventually became


JOHN VON NEUMANN (1903–1957)

John von Neumann was born in Budapest into an upper-middle-class Jewish family. His father was conferred nobility, hence the “von” in front of his surname. Von Neumann graduated from the same high school as Wigner. Then he studied mathematics at Budapest University and chemical engineering in Berlin and Zurich, and received his PhD in mathematics in Budapest in 1926. He had university positions in Germany, first in Berlin, then in Hamburg, and later moved to Princeton in 1930.

He became one of the first professors at the Institute for Advanced Study (IAS) in Princeton. He solved numerous problems in a great variety of scientific and defense areas, and during the war served as a consultant at the Los Alamos Laboratory and for other laboratories. In addition to his works in pure mathematics and quantum mechanics, he co-authored a book on game theory and economics. After the war, he was increasingly active in defense matters and was aggressively anti-Soviet, but he did not clash with his colleagues.

Von Neumann’s visibility increased after 1948, when he acted as consultant in the US armed forces as well as for private companies. His principal occupation remained his developing the modern computer with stored programming capabilities. He supported Teller’s fight for the development of the hydrogen bomb and helped him in the actual work. He was a member of the General Advisory Committee of the Atomic Energy Commission (AEC) in 1952–1954, and from 1955, he was a commissioner of the AEC. He received the first Fermi Prize in 1956 and the Presidential Medal of Freedom from President Eisenhower in 1957.

As chairman of the nuclear weapons panel of the Scientific Advisory Board of the US Air Force, he had a great impact on American defense policy. The panel determined that it would be possible to develop long-range missiles and equip them with nuclear warheads. The United States developed a strong missile force over the years primarily due to von Neumann’s activities.

Von Neumann possessed an exceptionally quick mind. He was famous for his wit and humor, but he did not have a very warm personality and kept a distance even from his closest friends. According to Wigner, there was only one genius among the Martians, and that was von Neumann. Others noted that von Neumann was a very special species and when, sometime in the future, there is a higher version of human existence, it will be like him.



barons in Great Britain; Oxford physicist Nicholas Kurti; and the 2005 Abel Prize winner, mathematician Peter Lax of New York University.36

Maurice Kármán believed that the best way to teach was by showing connections with everyday life. Even in teaching Latin, he did not start with the rules of grammar; rather, he and his students walked around the city and collected Latin expressions wherever they found them, on buildings, shop signs, everywhere. They also looked for similar words, tried to figure out their meanings, and looked them up in the dictionary. This way they built up a vocabulary in a playful manner and learned a lot about Hungarian history. Latin was especially important because it had been the official language in Hungary until 1844. All the speeches in the Hungarian Parliament used to be given in Latin. The language was taught as if it was alive and it came to life in the classroom.

Mathematics was taught in the same vein. Students looked up various statistics about production in Hungarian agriculture, set up tables, constructed graphs and located minima and maxima on the graphs, and learned about the rates of change. This way they got close to calculus rather early on in their studies. Such studies proved useful not only for enhancing their mathematical skills but also for augmenting their knowledge in geography and social studies as well. The approach to education at the Minta did not favor memorization of rules; rather, the pupils were encouraged to develop the rules themselves. Learning inductive reasoning in practice, that is, deriving general rules from specific examples, proved to be especially useful in von Kármán’s later life.

The Minta was innovative in other aspects as well. The encounters with practicing teachers who were university students and only a few years older than the high school pupils brought teaching closer to the students. They also learned to form judgments of good and bad teaching. The “grown-up” teachers of Minta were encouraged to mingle with their pupils during the breaks in the hallway and were allowed to shake their hands if they met outside class. They could talk not only about school matters but about other topics as well.

The Hungarian gimnázium had some negative elements, however. Lukacs noted the rigidity of its requirements. “In most classes the hour began with recitation, meaning that each student had to be ready for testing and questioning each day.” As a consequence, “students were haunted by the fear of being suddenly called on, of being inadequately prepared, and of receiving a consequent poor or failing mark at the end of the semester.” Lukacs allowed that this approach may have contributed to self-discipline, but he warned that the “almost impossible demands also brought forth … an early and youthful realization that cutting corners and disregarding rules, that clandestinity and prevarication were inevitable conditions of survival in a world with rigid, categorical, insensitive and often senseless rules.”37 Peter Lax went to the Minta just one generation after Teller, and he referred to his experience succinctly: “You recognized who your enemy was—the teachers—so maybe something like that could explain why it was so efficient. You had to fight for your life.”38 (On a personal note, our daughter went to the same school in the late 1980s, and found a much more pleasant atmosphere.)

Teller joined the Minta in 1917; he studied mathematics, history, Hungarian, German, and Latin, and participated in physical education. What he found to be an academically uninteresting program was not helped by his being a social outcast during his years at the Minta. Teller does not devote much space in his Memoirs to his high school experience; it was a painful topic for him. But it lasted eight long years, from September 1917 through June 1925, and he underwent some trials during those years. First, Teller had a very good math teacher (a communist) who taught the class things that Teller remembered even eight decades later, in a 1990 interview.39 For instance, he learned the rule of nines from this teacher. There is a number, such as 243; if it is divisible by 9, then the sum of its figures, 2 + 4 + 3 = 9, is also divisible by nine. The pupils liked this rule because it was simple and made sense, and they also liked that the teacher gave a proof to the rule, so it was not merely pronounced but proven. This was the first mathematical proof Teller ever encountered.

When the communist dictatorship was suppressed and the Tellers finally returned to Budapest, Edward had a new math teacher whom he labeled a fascist in the same 1990 interview mentioned above. This teacher cared only that the pupils could write the equations in a legible way. When Teller suggested an alternative solution to a math problem, the teacher wondered if he was taking the same class for the second time, implying that he must have failed the first time, which was an insult. When on another occasion Teller showed a simpler solution to the one the math teacher gave on the blackboard, the teacher called him a genius and added ominously that he did not like geniuses. This teacher’s rigid disciplinarian approach to teaching Teller’s favorite subject “set me back several years,” he commented later. In 1984, he said, “If I ask myself who in my life is the person who did me most damage, it was this mathematics professor and it took years until I recovered.”40

“Challenging students to explore ideas was not a common aim at the Minta.” This was Teller’s summary judgment, although he describes some positive experiences with other teachers.41 Though he referred to his studies of physics there as “painful and slow,” he made a point in his Memoirs that his studies at the Minta served him well later at the University of Leipzig.42 So it seems that on balance the Minta provided a strong foundation of knowledge but did not tend to the individual needs of exceptional students. Elsewhere, Teller stated that his playing ping-pong at the Minta helped him more in his later life than anything else he learned there.43

According to the yearbooks of the Minta Gimnázium, Teller entered the school as a high school freshman, one of forty-five pupils, in the academic year 1917–18. The distribution of religions among the pupils showed that the majority of pupils were either Roman Catholic or Jewish, each numbering eighteen pupils, or 40 percent.44 In these data, the number of Jewish students corresponded to students of the Jewish religion. In addition, a few of the pupils were converted Jews, including one of Teller’s best friends and the brother of his future wife, Ede Schütz-Harkányi. Even if the Jewish pupils constituted a minority, it was not a small minority, especially at the beginning of Teller’s school career. As for the social distribution of the Minta pupils at Teller’s time, the bulk was upper middle class.

The yearbooks during Teller’s time there record outstanding student activities but seldom mention Teller’s name. His name appears, however, among a list of diligent pupils, and he was one of the two pupils who spoke at a cemetery commemoration of two former directors of the Minta. Teller was graded invariably “excellent,” which was not very common; Schütz-Harkányi was graded “good.” Of the thirty-one pupils who took the final exams at the end of the eight-year studies, five finished “excellent,” including Teller and Schütz-Harkányi. Schütz-Harkányi’s sister, Auguszta (nicknamed Mici), eventually became Teller’s sweetheart and in 1934 his wife.

Teller laments in his Memoirs his poor fate during his first years at the Minta. He was so unhappy there that he wanted to transfer to another school. He mentions a friend, Pál Virágh, with whom he had interesting philosophical arguments. He was two years Teller’s senior, and his family lived in the building next to the Tellers; Virágh’s father was also a lawyer. Virágh was Catholic and attended the gimnázium of the Piarist Fathers.45 His description of his school sounded like a dream to Teller as compared with the Minta. Virágh invited Teller to join him for excursions organized by the Boy Scouts at his school. According to the Memoirs,46 Teller convinced his parents to apply for him to get accepted by the Piarists, but “unlike Paul, I was not Catholic. I was turned down.” Virágh’s records can be found in the archives of the Piarists.

The Piarists have been known for tolerance, so Teller’s experience seemed puzzling. Combing through eight years of Teller’s high school time in the Piarists’ archives, where every piece of paper was logged meticulously, I found no trace of correspondence with the Tellers. It was also of interest to see the other side of the puzzle, that is, whether or not the Piarists accepted Jewish students; in other words, not just converted Jewish students but students of the Jewish religion. Here the findings were positive: the Piarists had pupils of the Jewish religion during all the years Teller was a high school student. It seems that the attempt to transfer to the Piarists was only a thought experiment on Teller’s part rather than real action.

Incidentally, Teller was the only one among the five Martians who never converted, although conversion was another response, apart from emigration, to the heightened anti-Semitism in Hungary. There was a much stronger movement of conversion among Hungary’s Jewish population in 1919–1920 than before World War I, and for good reason. The antagonism grew worse.

The high school years remained an unhappy time in Teller’s memory, and the subsequent decades did not mellow his antipathy. When in 1949 he wanted to explain his fear of something, he reached back to the time when he was preparing for his final examinations, “the matura,” at the end of his studies at the Minta. “I was convinced that all my sins and deficiencies [would] become evident on that day.”47




HIGHER LEARNING BEGINS

Teller’s father taught his son that he, as a Jew, had to excel just to keep abreast. He further said that one day he would have to immigrate to a country where conditions were more favorable for minorities, and therefore he had to acquire a profession that would be valued internationally. Emigration was forced upon young people like Teller not only by anti-Semitism but also by the lack of job possibilities at home. These young people typically went to Germany, whose economy had also suffered from a lost war but was at the time a flourishing democracy, known as the Weimar Republic. Many followed this path, and their destinations included other West European nations as well. (My future stepfather was among this group.)48

While Miksa Teller wanted his son to study abroad, his wife had a different opinion. She was concerned with Teller’s immediate physical well-being and could not imagine him safe anywhere except near her. A compromise was reached according to which Teller would stay with the family until he was eighteen. After that, he could go where his father would direct him. He graduated from high school in 1925, at the age of seventeen, rather than the customary eighteen. Some of his few positive experiences came from tutoring others at that time, and he determined that the best of all professions was being a professor.

Although Teller gave the impression in his Memoirs that his relationship with his father was not very warm, Miksa Teller emerges as a caring parent through his actions. When Teller was ten years old, his father, knowing Edward’s affinity for numbers, took him to meet Leopold Klug, a retired professor of projective geometry in Budapest.49 Professor Klug was the only grownup Teller had ever met in his childhood who obviously enjoyed what he was doing. However, aiming at a professor’s career was not a practical goal for Teller in the Hungary of the 1920s. As a teenager, he knew that Budapest could not be a place for his career and for his future life. Over the years, “anti-Semitism had, if anything, grown worse.”50

By all signs, Miksa was a caring father, but Teller’s Memoirs give the impression that Miksa was not very close to his son. There was an incident that seems to have come between father and son. Teller describes their rivalry in chess, which he used to enjoy but which abruptly ended after he had beaten his father. Without trying to read too much into this incident, it might be taken as an example of Teller’s developing doubts and distrust even toward those who were close to him.

Teller received the greatest pleasure in his high school years from meeting “three young men from the Jewish community in Budapest”: Eugene Wigner, Johnny von Neumann, and Leo Szilard.51 They were his seniors by five to ten years and all were doing physics in Germany. Teller met with them during summer vacations, and they represented role models for him. Teller had doubts in himself, which were alleviated at least partially when he shared the first prize with two others in mathematics and won the national physics competition alone in 1925.

The three winners in mathematics were Rudolf Fuchs, Ede Teller, and László Tisza. It was a relatively small group of twenty-eight students, because at that time only those who had completed high school studies were allowed to participate.52 Tisza ended up in the United States, just like Teller, although he took a more adventurous route. Fuchs stayed in Hungary and was killed in a Nazi labor camp in 1944. Fifteen students competed in the physics competition; Fuchs and Teller solved all three problems, but the committee supervising the competition decided to give Teller the first prize and Fuchs the second.53

Because of his mother’s worries, it was decided that Teller should start his studies in Budapest at the Technical University. The question of what to study had already been decided upon. Teller would have opted for mathematics, but it was as impractical at the time as physics was. A few years before, Szilard, who was interested in physics, came to the conclusion that “there was no career in physics in Hungary.”54 Physics was not a common profession in other countries either during the first decades of the twentieth century. The future Nobel laureate American physicist and co-inventor of the laser, Charles Townes, for example, did not know that physics could be a profession when he was choosing his direction of study in the 1930s.55 So Teller settled for chemistry—a convenient compromise for him as it had been for others: Eugene Wigner and John von Neumann had also started in chemical engineering.

Teller did not need to be concerned about the restrictions of the numerus clausus. He was eligible to attend university due to his exceptional performance at the national high school competitions in mathematics and physics. However, the Jewish students were regularly beat up at the entrance to the Technical University. This practice began in 1919 and is what physically prevented Leo Szilard and his brother from entering the university when they wanted to resume their studies after the war and revolutions. Szilard thought that if he showed his documents of conversion to the nationalists they would leave them alone, but he was mistaken. We know about these beatings also from Teller’s friend Laszlo Tisza. However, the temporary relaxation by the mid-1920s had its influence on the attitude of the nationalist students as well, and for a few years the beatings stopped. To Tisza’s luck, and Teller’s, this happened when they attended the Budapest Technical University.56

According to the archives of the Budapest University of Technology and Economics, Teller started his studies in the division of chemical engineering of what was then called the Hungarian Royal Palatine József (Joseph) Technical University in September 1925.57 The same year Teller started, Laszlo Tisza was also a freshman. The two became friends when they met as winners of the national competition.

The documents show that Teller took courses on relativity and vector analysis in addition to the traditional ones prescribed for chemical engineers. Even as early as his years at the Minta, he had been interested in the theory of relativity and had acquired a book on it. Since he could not understand the theory, he turned to his physics teacher. The teacher was known to carry out independent research in addition to his teaching, but it was in experimental physics. He could not or did not want to explain
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Edward Teller’s transcripts at the Budapest Technical University with a listing of his subjects and grades. Note the entries of vector analysis and theory of relativity, rather unusual for a student of chemical engineering. Courtesy of the Archives of Budapest University of Technology and Economics.



what Teller asked him about. Instead, he “borrowed” the book for the duration of Teller’s high school studies.58

Teller left Hungary for Germany two weeks short of his eighteenth birthday. Officially, however, he did not leave the Budapest Technical University until November 2, 1928, according to the archival documents. From this point on, Teller’s only connections with Hungary were his visits during his vacations. That he maintained some connection with the Budapest Technical University is indicated by the fact that when the future Nobel laureate Robert S. Mulliken and his wife visited Budapest in 1928, or a little later, Teller acted as their host along with Professor Béla Pogány of the Technical University. Mulliken and Teller would meet again as professors of the University of Chicago after the war. The Japanese physicist Yushio Fujioka was another visitor to Budapest for whom Teller played host. When, thirty years later, Teller’s mother and sister were arriving in Vienna after they had finally received permission to leave Hungary, Fujioka—working at the International Atomic Energy Agency—met them and helped them with their transition.

There was nothing unusual in the fact that young Hungarians aiming to become members of the professional class went to complete their education in Germany. It was only that in the 1920s the circumstance forced them to do so, and it was mostly a one-way movement. In the “happy peace time,” it was also Germany and German culture that attracted the young, aspiring Hungarians and particularly the Jewish youth to go there. Theodore von Kármán’s life paralleled the lives of the other Martians, but he was there one generation before Teller. The pupils of the Minta got their share of German literature and were well versed in the German classics, which, for Teller, were judiciously augmented by his mother teaching him German literature.

The attraction of Germany and German culture, and more generally of the West and the culture of the West, was not unique for Hungarians. There was a general migration from East to West, which only intensified with the emergence of totalitarian and semi-fascist regimes. Teller’s first emigration was not very painful because of his having already been immersed in German culture and language and because of the compatibility of the Hungarian and German educational systems (this kind of compatibility is nowadays being revived in the European Union). It could also be argued that by the time Teller embarked on his emigration from Hungary to Germany, he had already experienced what we might call internal emigration: the experience of Jewish families preparing their children for new environments, new conditions of life, in order to get accepted in their surroundings.

In spite of the hardship imposed on them by official Hungary and its active complicity in the genocide of 1944–1945, Jewish Hungarians felt a loyalty to their country. Teller’s Hungarian patriotism, no matter what, provides an excellent example. He never equated Hungary with its fascist and communist regimes. It is also true that during his last years he received an almost unreserved admiration in Hungary, the likes of which was never afforded to him in the United States. After the political changes of 1989–1990, he basked in the exceptional treatment he received in Hungary from the authorities, regardless of their political affiliations. It is also true that by the time he returned, after more than half a century, none of his friends were around; most had perished in German concentration camps or were killed in Budapest by Hungarian Nazis.




FAMILY FATE

Although Teller was absent from Hungary starting in 1936, his parents and his sister and her family lived through the horrors of the coming two decades. His sister Emma and András Kirz had one child, János. Teller’s parents, Emma, and her son survived the period of anti-Jewish laws and the war in Budapest. Amid suffering and persecution, a small but signifi-cant incident for Miksa occurred when he—along with all other Jewish lawyers—was stripped of his membership in the Hungarian Chamber of Advocates in 1944.59 His elation by the liberation in 1945 was tempered by fear of the future under Soviet rule. Miksa died in 1950, and the communist authorities deported the rest of the family from their Budapest home to the countryside in 1951, ostensibly for the Tellers’ “capitalist” past. Despite Teller’s absence from Hungary at that time, the treatment of his family in Hungary must have had an effect on his view of communists.

There is a mistaken notion in the literature that the authorities waited with the deportation until Miksa Teller died because he was well protected by his professional standing and contacts.60 The communist authorities were not that subtle, not in this case, and the deportation of the Teller family was part of a large operation. Its excuse was to remove the belligerent capitalist elements of society from Budapest and the major cities. They also wanted to induce fear among the rest of the population. Moreover, homes emptied in this manner could be given to members of the new elite. This was simpler than carrying out the necessary construction of new homes.61

Miksa was no longer well connected during and after the war, and his family was not protected; everything that he had worked for his entire life had disappeared. He continued his practice as a lawyer into his seventies, working until the month he died. Under the communist regime, his profession lost its respectability, as well as its lucrative character. It was a painful period in his life, but he remained a caring and gentle man who took his grandson for long walks in the Buda hills.62 He may have changed in his old age, because Teller’s Memoirs give the impression that he was not close to his son. It may also be that Teller did not fully perceive that his father deeply cared for him. The father may have had a reserved way of conducting himself, but he clearly looked out for his son’s well-being. Miksa gave ample testimony of this in his actions if not in their direct personal interactions.

The Teller family was deported to a farmer’s house without running water in the small village of Tállya, in eastern Hungary, the most backward region of the country. There was no proper school in the village for Janos, but he succeeded with his studies because a friend in his class sent him weekly reports of their lessons.63 Janos had been a good student and excelled especially in mathematics, according to the secret police documents. When he applied for permission to take his examinations or to study at least in a vocational school, he was turned down.64

The Teller family learned that the immediate justification for their deportation to Tállya was Miksa’s alleged board membership in the “Hungaria” rubber factory; in fact, he had only been their solicitor. The family sent appeals against their deportation and applications for permission to allow them to return to Budapest or at least to move to a nearby city where Emma could find employment and Janos could continue his studies. At some point during January 1952, Emma and Janos submitted an application for permission to immigrate to Israel.

By this time, the case of the Teller family had gained added significance because in mid-1951 the Hungarian secret police, called “the authority of the protection of the state” (Államvédelmi Hatóság, ÁVH), opened a broad-based investigation of Edward Teller.65 He was given the code names “Kárász” and “József Kerekes.” He was a “target,” and targets as well as secret agents were assigned code names. The long-range plan was to make contact with him and engage him one way or another. The secret police were at this point considering releasing the Teller family from deportation but did not know how to do it without attracting attention. They made plans for using Teller’s sister, though they did not know yet in what way. Another consideration was the health of Teller’s mother. The authorities were afraid that she would die during deportation, which would make their work in engaging Teller much harder.66

They understood that Teller was a highly respected and important scientist who had participated in the development of the atomic bomb. The purpose of their interest was taking shape to see whether “he could be used for scientific intelligence,” obviously for the Soviet bloc.67 First, they collected all the information about Teller and his family and friends.68 There was an ever-broadening net around people whom the secret police considered worthy of their investigation. Their interest over the years included close and distant relatives, Teller’s classmates in school, his fellow students at Leipzig, the people who attended various courses of foreign languages that Emma Kirz had given at a variety of foreign trade companies, and the like. They sent agents to Leipzig in East Germany to investigate Teller’s past during his doctoral studies. Their meticulous efforts extended into the mid-1950s. Eventually, they managed to put together a detailed and in many respects realistic portfolio about Teller’s background.

Initially, however, there was scarcely any information about him and his views, and he was described repeatedly by adjectives such as “leftist,” “progressive,” and “democratically thinking,” all indicating that he was expected to cooperate with the Hungarian secret police. Furthermore, it was learned that Teller had sent word to his father that “answering to his conscience, he [was] no longer working on the development of atomic weapons; rather, he [was] working on defense against atomic weapons and [had] already achieved results in his new line of work.”69 This only whetted the appetite of the Hungarian security organs to gain the trust of the family and to learn as much as possible about Teller.

Finally, the termination of the deportation of the Teller family was decided on November 9, 1952. The date is significant because the bulk of the deportees were released only after Stalin’s death in March 1953. Once the release of the Tellers was approved, the authorities wanted to act with utmost speed. The family’s ordeal at Tállya ended in December 1952. However, the authorities wanted to recruit Teller’s sister, Emma, as an agent to help net Teller. Engaging Emma as an agent nonetheless seemed difficult since they recognized her lack of trust in them. She did not reveal her previous employment at the Budapest US Embassy in the immediate post-war years nor the fact that her brother was living abroad. In the meantime, the collection of information about the family continued, and it was discovered that the link between Teller and his Budapest family was their former governess who was living in Illinois as Mrs. Jacob Schutz. Uncovering this was all the more challenging because Mrs. Schutz did not send Teller’s letters directly to the Tellers but to someone else’s address. Agents were dispatched to Chicago to investigate her.

Upon the termination of their deportation, the Tellers returned to Budapest. As they had lost their home, they huddled in a room of a shared apartment. Further hardship followed. Emma became very much a target for the secret police: one of the most notorious personalities of the secret police, Vladimir Farkas, was helping to plan the strategy on how to deal with her and through her, to get to “Kárász,” that is, Edward Teller.

The secret police finally communicated their success in engaging Emma. It happened on May 13, 1953, but the report did not sound promising for the authorities.70 Apparently, they gained Emma’s consent “by pressure.” They held her for days with repeated interrogations, and in spite of the intention of the officers who wanted to entice her to become a secret agent, the guards had roughed her up. She was given the code name “Mária Zsoldos.” In reports about her engagement, complaints were made that she did not produce usable information.71 When reading these reports, there is a question of who was using whom, because Emma repeatedly managed to get hard-to-come-by medication for her mother from her holders.

At this time the reports about Teller became thorough and informative, although it is questionable whether they were of any use for the Hungarian secret police. There was ample information about the Oppenheimer hearing with a complete translation of Teller’s testimony. According to the commentary added, Teller’s “shrewd” testimony was a typical capitalistic approach in which someone wanted to push away a competitor and place himself in his stead in the coveted leading position.72 In this report the secret police formed the opinion that Teller was a dedicated fighter on behalf of the United States who would not let the Soviet Union overtake it in the arms race.

Still they continued to try to utilize Emma and devised an alternative action plan. This included “marrying her” and then letting her and her would-be husband—obviously a secret police agent—to leave the country. The plan was to use Emma to make her brother return to Hungary and continue his activities in the interests of peace—an obvious euphemism. At one point they set a barely two-month deadline for finding a husband for her and it seemed they might have had a candidate for this purpose.73 But the supervising higher officer made a note on this report that he did not find the deadline realistic.

We know that the secret police did not succeed in “marrying her out.” They also became increasingly disappointed in her persistent lack of cooperation in providing any useful information to the secret police. Alas, there are no more documents in the secret police archives about their “handling” of the Tellers between the spring of 1956 and their final departure from Hungary. There must have been further documents, but they disappeared or have been destroyed. What we do know is that Janos Kirz left Hungary in the wake of the suppressed revolution of 1956, reached his uncle’s family in Berkeley, California, studied physics at the University of California at Berkeley, and eventually became a professor at the State University of New York at Stony Brook. As we will see, Teller’s mother and sister succeeded in leaving Hungary legally in early 1959.

Here it is of interest to note that the secret investigation of Teller’s affairs extended beyond Hungary. Romania was involved in examining Teller’s past in Lugos and East Germany at least to the extent of the years Teller spent in Leipzig. It might be considered strange that there seems to be no trace of direct Soviet involvement in the archives, considering the weight of the nuclear program in which Teller was a key player. On some of the top-secret documents though, there is a cryptic sentence: “Give it to Comrade for translation.”74 Two important pieces of possible information are missing in this sentence: the fact that “Comrade” is capitalized but not accompanied by a surname probably referring to someone important and highly secret, and the missing designation of the language into which the document must be translated. It is a guess, but highly probable, that the translation was to be made into Russian. Hungary was not involved directly with nuclear weapons, and the Teller operation by the Hungarian secret police could not have been carried out without Soviet participation; it must have been guided by Soviet interests.

Teller made various attempts to get his family out of Hungary. He sent an affidavit for his sister and nephew for this purpose.75 Apparently Teller’s father and mother preferred to stay in Budapest. After the death of Teller’s father in 1950, the situation changed in that from this time on, his mother also wanted to leave. Lewis Strauss, then chairman of the Atomic Energy Commission, informed Teller in the spring of 1956 about a conversation with CIA director Allen Dulles and deputy under-secretary of state Robert D. Murphy on his behalf. These officials considered an open request to the Soviet authorities in Budapest to gain permission for their departure.76 Nothing came of it. In the fall of the same year Teller wrote to the Hungarian–Swedish Nobel laureate George [von] Hevesy in Stockholm. Teller was considering immigration of his family to Sweden and asked Hevesy for support. Teller’s mother had by then received permission to immigrate to Israel, but she did not want to leave without her daughter and grandson.77

Szilard had long wanted Teller to visit the Soviet Union, but when he raised the issue in a conversation with him in Washington, in the spring of 1958, Teller declined. He explained to Szilard that with his family still living in Hungary he might be subject to blackmail. He would not even let Mici visit Vienna out of fear that she might take the wrong train and end up in Hungary, where she would be detained and never return.78 Szilard told Teller that he would try to do something about his mother and sister, but Teller was skeptical because of his prior experiences.

During the next Pugwash meeting, in September 1958 in Kitzbühel, Austria, Szilard raised the issue with a member of the Soviet delegation. Szilard had played a pivotal role in initiating the Pugwash movement, which was a forum for intellectuals from both the Western and the Eastern blocs to meet and informally discuss questions of peaceful coexistence. It was no secret that whereas independent people came from the West, those from the East were under strict government control. For Szilard trying to help Teller, this was just as well, since he could then expect the Eastern delegates to be close to their governments. The Soviet delegate talked with Lajos Jánossy, a well-known physicist member of the Hungarian delegation. At the time, Jánossy was one of the top administrators of the Hungarian Academy of Sciences, and in 1958 he was elected to the central committee of the Communist Party (under the name of Hungarian Socialist Workers’ Party in Hungary’s one-party system). Jánossy sought out Szilard during the same meeting, and Szilard called Teller right away for information about his mother and sister. The next time Szilard heard from Jánossy, it was in a letter on Christmas Eve with the good news that Teller’s mother and sister had received permission to leave Hungary.79 They arrived in California early 1959. Teller was relieved.







Chapter 2
GERMANY

Road to Science


The researcher’s art is first of all to find himself a good boss.

—ANDRÉ LWOFF1




The significance of Teller’s German period is twofold. First, he received state-of-the-art training in chemistry, mathematics, and physics. He spent these years in the center of the scientific universe and became a member of the international community of scientists. Second, his first experience as an immigrant in a foreign land provided excellent training for his second immigration, to the United States.




WHY GERMANY?

Germany was the primary destination for the Hungarian intellectual exodus. Many Jewish–Hungarian scientists and engineers went there after World War I and the revolutions, during the White Terror and the first decade of the Horthy era. Germany might have seemed an odd destination: the country suffered defeat in World War I and the Allies imposed heavy reparations on it. The Kaiser abdicated. The country shrunk. And there was staggering inflation. However, there was a new democratic constitution, enacted in the small literary city of Weimar in 1919 (hence the name the Weimar Republic). An important difference between Germany and Hungary was the liberal atmosphere and the lack of state-sanctioned anti-Semitism in Germany. It also boasted a tremendous concentration of intellectual power.

The constitution of the Weimar Republic was not only very democratic, it was also very complicated. This is why Leo Szilard referred to it as the “entropy of governance.”2 It was fragile, but as long as it lasted it was progressive. At this time, Germany was the scientific capital of the world and the German language was the unofficial language of science. One of the attractions of Germany was its institutionalized effort at the national level to stay at the apex of science with the establishment of the Kaiser Wilhelm Institutes. (After World War II, there would be a similar attempt by the United States in its creation of the network of national laboratories.)

German science was an international magnet, and the best minds from all over the world congregated there, especially those from German-speaking territories in Central Europe, where German was the intermediary of world culture and progress. In other countries, like Austria, the lack of scientific depth drove aspiring young people to Germany. One of Teller’s future colleagues and co-authors, Victor Weisskopf, had studied physics at the University of Vienna. After his first two years, his mentor, Hans Thirring, told him that there was no reason for Weisskopf to continue in Vienna and he should go to Göttingen or Munich—Vienna was nowhere near as advanced in modern quantum mechanics as they were.3

Teller had his best time in Germany, rivaled only by the time he would spend at George Washington University in Washington when he first went to the United States. However, that is not to say that the period he spent in Germany, 1926–1933, was ideal. It is a tribute to his resilience that he hardly ever complained about the negative conditions of his life in Germany, because that was the period that led to Hitler’s rise to power and Teller’s forced emigration from Germany. It was, of course, not only resilience; it was also a will to adjust. Teller was so much taken by his opportunities to learn and become part of real science that he tended to overlook what he did not like. All his Martian friends behaved the same way.

It was especially lucky for Teller and the other Hungarian émigrés that Germany was a superpower in science and that German was the language of science. Through the 1920s, the Americans had to learn German if they wanted to be informed firsthand about the latest progress in science. This would all change after Hitler’s accession to power, when the center of gravity of science would move to America, and English would become the language of science. The United States and Great Britain were the two major, almost exclusive recipient countries of the refugee scientists, and this worked to their mutual benefits. However, these countries could hardly have been destinations for those leaving Hungary in the early 1920s. The English language was not at all widespread, and immigration to the United States was hindered by the American legislation of 1921 that established quotas on the basis of “national origin”; the Reed–Johnson Act of 1924 made immigration even more restrictive.4

In the late nineteenth century and during the first third of the twentieth century, Germany was the home of great science. Wilhelm Conrad Röntgen and his X-rays; Max Planck and his epoch-making quantum theory; Fritz Haber and nitrogen fixation; Werner Heisenberg and Max Born and their quantum mechanics; and above all, Albert Einstein and his general theory of relativity were all discovered in Germany, and they all lived and worked in Germany. Almost 60 percent of all Nobel Prizes in physics and chemistry were awarded to German scientists through 1933, which is very impressive even if there was considerable bias toward German science by the Swedish awarders at the time.5 Of course, the bias had developed initially due to the excellence of science there. Then politicking got mixed in with the Nobel Prize institution. After the Norwegians had awarded the Nobel Peace Prize to the incarcerated peace activist journalist Carl von Ossietzky in 1936, Hitler forbade German scientists to accept Nobel Prizes.

Hitler’s action was misdirected because the Swedes awarded the science prizes and not the Norwegians, and the Swedes showed no sign of anti-German sentiments. On the contrary, it was controversial when the Nobel Prize in Chemistry was awarded to Fritz Haber just as World War I ended. Haber’s name was sadly linked to the first poison-gas attacks on the battlefront during World War I. A quarter of a century and another war later it was similarly tactless to award Otto Hahn a Nobel Prize for the discovery of nuclear fission. The award was bestowed right after the dropping of the atomic bombs over Japan, the scientific roots of which went back to Hahn’s discovery. Then there was a question of the omission from the award of Lise Meitner for her contribution to the discovery of nuclear fission, which thereby enhanced the injustice she had suffered when she was forced to flee Germany in 1938.6 It took an effort for the Nobel Prize institution to regroup and move away from their German orientation following World War II, but it succeeded soon enough.

The tremendous success of science in Germany in the first three decades of the twentieth century had built on tradition. Chemistry was the most distinguished area of science, and its applications flourished in Germany. This included the discovery of the therapeutic effects of aspirin, the discoveries of dyestuff, the invention of Novocain as an anesthetic, and Salvarsan for the treatment of syphilis. By the eve of World War I, “Germany had become the international Mecca of science.”7

The German educational system encouraged the study of science and also the applications of the achievements of science. There was unprecedented symbiosis between science and industry in Germany, which in modern terms we call “technological transfer.” At that time, it was being carried out without special offices fostering it, as is more customary nowadays. This interaction was characteristic of all the technical universities (or institutes of technology, as they are called in America). Teller started his university studies at the Budapest Technical University, which was created and organized after the model of the German Technische Hochschule. When he continued at the Karlsruhe Technische Hochschule, only the language of instruction was different, which caused no difficulty for him.

In spite of the international character of science in Germany, when World War I broke out, fierce nationalism took hold of German scientists, as it did their counterparts in the allied countries. After the German defeat in World War I, there was international boycott of Germany by scientists of the former allied countries, but it did not last very long. German science prevailed and kept thriving. Thus international students and scholars congregated in Germany, again, up to Hitler’s accession to power in 1933. Both Imperial Germany before World War I and the Weimar Republic in the 1920s supported science. They organized the Notgemeinschaft der deutschen Wissenschaft, the Emergency Society for German Science, to provide funding for basic research.

The informal way that they dispersed their support for research would be the envy of young researchers today, but, of course, science was operating on scales many orders of magnitude smaller then. Germany would fund what appeared to be innovative ideas. According to the late biochemist Erwin Chargaff, who had experience with both the German funding system of the 1920s and later the American peer-review system, “… most important is to get the general behavior, the general way of thinking of the person rather than to decide that this is a marvelous problem. [Ideas] are not marvelous except in lucky hands, in very gifted hands. The hands you can’t look at in a proposal.”8

Notwithstanding Germany’s prominence in science, it, too, had an undercurrent of anti-Semitism during Teller’s time there. This was perhaps not conspicuous then because anti-Semitism existed elsewhere as well, notably, in American academia. However, it manifested itself more as discrimination rather than persecution in both Germany and the United States. This was not something that Teller and the others would have found too unusual at the time. Besides, there was a difference between Hungary and Germany in that Jewish students were not limited in getting a university education in Germany. Yet another difference was that there were protests against discrimination however ineffectual they might have been.

Richard Willstätter’s was the most notable among such rare protests. He was a Nobel laureate organic chemist, a professor at the University of Munich. In 1924 he announced his resignation at the age of fifty-two as a gesture against increasingly anti-Semitic hiring practices at his university. He received attractive offers after his resignation, but when the University of Heidelberg considered him for a chair, Nazi students voiced their strong opposition. Willstätter never came out of his retirement; he lived in Munich until 1938 when in order to escape from getting arrested by the Gestapo, he fled to Switzerland.9

The dismissal of Jewish scientists had begun before Hitler came to power in Germany in 1933, as part of the anti-Semitic atmosphere that was increasing in scope. A case in point was what happened to Herman F. Mark, who had been Teller’s favorite professor in Karlsruhe. Mark conducted pioneering research of polymers at I. G. Farbenindustrie in Ludwigshafen, the huge chemical concern, I. G. Farben, in short. His activities exemplified the cooperation of academia and industry. He made discoveries in the most fundamental fields of structural chemistry in addition to his applied work.

Mark did not think much about his partly Jewish roots: his surgeon father, born in Budapest, was Jewish. He describes in his autobiography how on a summer day in 1932, he was asked to the office of his director and was told that in view of the anticipated Nazi takeover of Germany they decided to let him go.10 Mark returned to his native Vienna and assumed a university professorship there. He held it until the Anschluss, the German annexation of Austria, when he became a German citizen automatically, and had to move again. At that point he and his family immigrated to the United States, and to the end of his distinguished career he taught at Brooklyn Polytechnic. Mark’s case is of interest also because many could not have believed even at the moment of Hitler’s accession to power that the Jewish scientists would lose their jobs. Apparently, at I. G. Farben, they had better foresight. The company soon after became infamous for its exploitation of slave labor in Auschwitz and elsewhere during the war. It has been called “the industrial demon of two world wars … the jackal to Hitler’s lion,” and its twenty-four top executives were tried at Nuremberg for war crimes.11




KARLSRUHE AND MUNICH

Teller moved from Budapest to the Technical University of Karlsruhe in January 1926. He was majoring in chemical engineering, but he took courses in mathematics in addition to chemistry. Karlsruhe was one of the favorite destinations for Hungarians interested in chemical engineering. Michael Polanyi went there first as a chaperone of another student in 1912. This was Polanyi’s first opportunity to learn from leading authorities in the field of his interest, which was the adsorption of gases on solid surfaces.12 In about a quarter of a century, Teller would achieve one of his most important results in the same area of research. In Karlsruhe, there was also the Hungarian chemistry student Ferenc Kőrösy, two years Teller’s senior, who later became a leading professor in Israel. Teller referred to Kőrösy as his “first effective teacher.”13

Teller signed up for Herman Mark’s course on wave mechanics, which was almost as new for the young professor as it was for his students. Mark wrote that on occasion he was not able to clarify it for his audience, and in such situations Teller would say, “‘I think, Professor Mark, it must be quite clear to all of us what you have just now explained, namely …’ and then … he gave a completely correct and lucid version of [Mark’s] somewhat obscure presentation …”14 This is quite remarkable, for the course was Teller’s introduction to quantum mechanics. Their meeting at Karl-sruhe was the start of a friendship that would continue for Teller with Mark’s son, Hans Mark.

Teller’s world was greatly interconnected. Michael Polanyi had graduated from the Minta and went to Karlsruhe; he was interested in and became very successful in adsorption studies. At one period of his life he was in charge of the section at the Kaiser Wilhelm Institute in Berlin where Herman Mark worked. Polanyi supervised Wigner’s doctoral work in Berlin. Wigner was Teller’s friend, and Mark was Wigner’s thesis supervisor in Berlin. Herman Mark and Wigner were closer to each other in age than Mark and Teller. Yet for Wigner in Berlin, Mark seemed to be rather aloof, so Teller may have contributed to opening up Mark to their interactions.

The American chemist Linus Pauling visited Mark at I. G. Farben, and he was so taken by Mark’s and Raimond Wierl’s invention of the gas-phase electron diffraction—a new technique for molecular structure determination—that he decided to start a group dedicated to it in Pasadena. Mark welcomed the idea because this research was too academic for an industrial laboratory, so he gave Pauling the blueprints for the experimental apparatus. Teller and Pauling did not meet at that time, but Pauling would figure in Teller’s later life, primarily as his main adversary in the test ban debates. Still, their interests overlapped in science.

Initially Teller was not too enthusiastic about chemistry, but in time, his knowledge of the subject would serve him well. In his subsequent career, he would make important contributions to chemistry. He discovered effects and set up equations—always in cooperation with others—and his achievements in that field would have sufficed for a whole career of a most distinguished scientist.

Teller’s interest in physics proved to be useful in his chemistry studies. Once he had to analyze an unknown substance in his chemistry course in Karlsruhe, and he supposed it was a salt. He knew what chemical approach he should be taking by preparing the necessary solutions to carry out the analysis. However, instead of going through this technique of “wet” chemistry, he decided to make use of a spectroscope that he noticed in the corner of the laboratory. A spectroscope would display a characteristic colored flame, depending on the nature of the metal in a salt. Table salt would have colored the flame yellow, and Teller’s unknown sample colored the flame red, the characteristic color of lithium. Thus he solved the problem with the simplest possible test, circumventing a more elaborate analysis.15

In addition to Mark, Teller encountered another remarkable visiting lecturer at Karlsruhe, Paul P. Ewald from Stuttgart. Ewald’s principal contribution to science led to the invention of X-ray crystallography, which became one of the dominant tools in twentieth-century science. Since Ewald had some Jewish ancestry and his wife was Jewish, he left Germany in 1937 and the rest of his family left in 1938; first they lived in Great Britain and then immigrated to the United States in 1949. One of Ewald’s daughters, Rose, married Teller’s good friend, Hans Bethe.

Other experiences also came Teller’s way in Karlsruhe. He noticed the rude behavior by a laboratory assistant toward him. The man had lost a leg in World War I, and Teller’s fellow students explained to Teller that because of this misfortune, he was an anti-Semite. By then Teller knew that he could encounter anti-Semitism for no rational reason, but this was the first time that such belligerence caught up with him in a personal way.16 Otherwise, it is remarkable how oblivious he was to anti-Semitism amid German academia up to Hitler’s accession to power. It may also be that he had already been sufficiently hardened not to let it get to him.

Teller was not entirely happy in Karlsruhe with his chemistry and mathematics, whereas physics increasingly occupied his imagination. However, he could not make a move independent of his parents, not only because they supported his studies in Germany, but also because parental consent was a more important consideration at that time than it would be today. Fortunately, Teller’s father was understanding and had in mind not only his son’s job prospects but his happiness as well. He consulted a distant relative, a physics professor in Vienna, Felix Ehrenhaft, who encouraged Teller’s changing to physics. Teller’s father also consulted some of Teller’s professors in Karlsruhe; as a result, Teller finally had his father’s consent to move away from chemical engineering to physics. Teller’s mother did not play a role in these considerations because for her it was trial enough not having her son under her wings in Budapest; the question of the subject of his studies was irrelevant to her.

Once Teller had the opportunity to study physics, he decided to leave Karlsruhe. There were several famous places for physicists in Germany, but as far as teaching was concerned, Arnold Sommerfeld at the University of Munich was the most sought-after professor. He was a legend, distinguished not so much for his discoveries but for his pedagogy; the brightest youths from all over the world flocked to his laboratory. Teller moved to Munich in the late spring of 1928, and started attending Sommerfeld’s lectures. Alas, he did not feel comfortable with the formal and pompous professor; he missed the personal approach he had experienced with Mark. The only good thing Teller could say about Sommerfeld was that “he was not as bad as my mathematics teacher [in Budapest].”17

Teller did not spend much time at Munich University. The semester at Karlsruhe ended in April 1928, and he suffered a terrible accident in Munich on July 14. Between his arrival in Munich and the accident, he went away to visit Mici. She was spending some time as an instructor at Odenwald School, not far north of Heidelberg, a considerable distance from Munich.18 So Teller attended classes at Munich for at most two months, probably less. The accident happened as he was preparing to meet his friends for a hike—a favorite form of recreation for him. He was hurrying to the meeting place and missed his stop while traveling on a trolley car. When he noticed his mistake, he jumped off the platform, lost his balance (probably because of his backpack), and fell beneath the trolley car, whose iron wheels severed his right foot.

Teller writes about the accident in a detached way in his Memoirs and hardly ever complained about it during his long life.19 He had a limp, and in his later years he carried a stick, which became his trademark. As an older man, he would often use this walking stick to rap the floor for emphasis as he spoke. Otherwise, he seldom gave any sign of being bothered by wearing a prosthesis. Donald Glaser told me that when he and his wife had Teller visit their home, which was on the hillside, Teller walked the eighty stairs without complaint. Glaser learned only later that he walked with a prosthesis.20 Teller skied in Copenhagen in the winter of 1934, but in Los Alamos, he wore snowshoes when he joined the others who went skiing.21

During his convalescence Teller despised his mother for showing off her grief. When he noticed that the painkillers he took interfered with his thinking, he stopped using them. From then on, when he felt pain he swallowed plain water and made himself think that he took a painkiller and forced himself not to think about the pain. It worked. This was not the only example of how serious trials made him stronger and more determined in achieving his goals.

His surgeon in Munich, Dr. von Lossow, discussed with Teller the available procedures for his injury. The one they chose consisted of fusing the remaining part of his heel with the two bones of his lower leg. This procedure meant less radical surgery, but it necessitated a more sophisticated prosthesis. By the time the first version was constructed, Teller was already recuperating in Budapest after yet another operation there. The first prosthesis did not work to his satisfaction, and so another one was fitted, but by then he was back in Germany. This second prosthesis proved to be perfect and worked well for the rest of his life. In his old age Teller joked that it performed better than the other parts of his body. Dr. von Lossow made a good impression on Teller, and he was very grateful to the surgeon.22

The recuperation period was slow, giving Teller much time to contemplate about his future. He did not see much point in returning to Munich. Sommerfeld was no longer a big attraction for him, and the professor was going away for a whole year anyway. Teller chose Leipzig, where a young professor of international fame, Werner Heisenberg, seemed to be the most promising mentor for him. Teller’s move to Leipzig proved to be a decisive step in his scientific career.




LEIPZIG AND GÖTTINGEN

As Teller was preparing for Leipzig, he started thinking about a dissertation. The German system of education in physics and mathematics at the time was different from the American system. It was also different from the German system in other fields, such as chemistry. In physics, the students took courses, but there was no official end to their studies unless they


WERNER K. HEISENBERG (1901–1976)

Werner Heisenberg was born in Würzburg, Germany, into a German intellectual family. He studied physics under Arnold Sommerfeld at the University of Munich and completed his doctoral studies in 1923 in theoretical physics, in which he showed exceptional talent and inventiveness. He had already started working at Max Born’s institute at the University of Göttingen in 1922, and spent some time doing research at Niels Bohr’s institute at the University of Copenhagen. He was appointed professor of physics and put in charge of theoretical physics at the University of Leipzig in 1927.

By then, he had already published seminal papers on the foundations of quantum mechanics and on the discovery of the uncertainty principle, which was to bear his name. In 1933, he was awarded the Nobel Prize in Physics for the creation of quantum mechanics and for the discovery of different modifications of hydrogen. There has never been any doubt that Heisenberg deserved the Nobel Prize, but the omission of Max Born from the award for the creation of quantum mechanics was noteworthy. Born was later awarded the prize in 1954.

Upon the Nazis’ accession to power in Germany, Heisenberg hoped to avoid politics and restrict his activities to physics, but such separation proved impossible. He was considered an opportunist by Nazi scientists because he had refused to condemn physical theories. The Nazis condemned physical theories that had been created by Jewish scientists, e.g., Einstein’s theory of relativity. Heisenberg was even labeled a “white Jew” and was fiercely attacked in the Nazi press. However, he had supporters, notably, the infamous SS-Führer Heinrich Himmler, whose interference resulted in Heisenberg’s being left in peace and his career being unhindered.

In 1941, he was appointed professor of physics at the University of Berlin and director of the Kaiser Wilhelm Institute for Physics there. He was in charge of the German project of developing an atomic bomb, which, as we know now, failed. Whether and to what extent there was a German project may have been the subject of the Bohr–Heisenberg conversation on the occasion of Heisenberg’s visit to Copenhagen in September 1941. This was depicted in Michael Frayn’s acclaimed play Copenhagen. Heisenberg’s and Bohr’s views on the subject of their conversation differed in retrospect. Heisenberg subscribed to the myth after the war that the German scientists could have developed an atomic bomb but did not due to moral considerations.

At the end of the war, Heisenberg was detained by the Western Allies along with nine other leading scientists who might have participated in the German nuclear program, although not all did. After months of isolation, they returned to Germany. In 1949, Heisenberg was appointed president of the newly established German Research Council in West Germany. He continued his research in physics, expanding his interests to include philosophy. After some reservations, he was again afforded international recognition, awards, and lectureships; however, without the authority that he had wielded in the early 1930s.



decided to pursue a doctorate. In contrast, the order in professional qualifications for chemistry was introduced earlier, including the Diplom-Chemiker degree, which corresponds to the American master’s degree. Being a chemist or a chemical engineer was a popular profession, whereas being a physicist was not, and there was no lower degree in physics than the doctorate.23
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Werner Heisenberg, drawing by physicist Dmitrii D. Ivanenko in the Russian edition of W. Heisenberg, E. Schrödinger, P. A. M. Dirac, Modern Quantum Mechanics: Three Nobel Reports (Leningrad and Moscow: Technico-Theoretical State Press, 1934), p. 13.



Teller could go directly for his doctorate, since it was at the discretion of his supervisor when his work would be considered worthy of satisfying the requirements, which were rather vague. Many of the great physicists of the twentieth century earned their doctorates the same way Teller did. There is no indication that the vague requirements lowered the quality of their dissertations in comparison with today’s doctoral degree, which usually takes many years longer to earn.

Until Teller formulated his plan of getting his doctorate, he did not need to make his studies official. Now, with an eye on earning a doctorate, his affiliation with the University of Leipzig had to be formalized, and so he asked for his transcripts from the Budapest Technical University in November 1928. He spent less than a year and a half in Leipzig before he became Dr. Teller. It should be noted here that the official papers in the Archives of the University of Leipzig list him as “Ede Teller” even after he got his doctorate, but his dissertation carries the name “Eduard Teller.” His research papers from England would carry this name. There is no indication that he had at this time contemplated changing his citizenship, and when he was applying for his American visa in London, he did so as a Hungarian citizen. Some among his closest friends changed their citizenship after they had left Hungary. Polanyi took Austrian citizenship in 192024 and Leo Szilard took German citizenship in 1930.25

Teller became a member of the physics community in Leipzig. His revered mentor was not only a great scientist but he was also close to his young disciples in both age and interests. Heisenberg participated in the revolution of modern physics by being one of the principal creators of quantum mechanics, and he was the consummate young star. He also had a competitive spirit toward whatever endeavor in which he was engaged. Though Teller, despite his infirmity, could initially beat Heisenberg in table tennis, it was not for long. When Heisenberg went for a trip to the Orient, he returned with much more skillful abilities in this sport, and from then on he invariably beat Teller.

Teller made important friends in Leipzig. The group around Heisenberg was stellar and included two future Nobel laureates, the American Robert Mulliken and the Swiss Felix Bloch. There was also the Japanese Yushio Fujioka, who interacted with Teller. Another Japanese visitor in Leipzig, Yoshio Nishina, may not have met with Teller; he would later be in charge of the Japanese attempts to build an atomic bomb. Those gathered at Heisenberg’s seminars discussed physics in broad terms. The discussions often extended to questions bordering on philosophy, such as, what did understanding something in theoretical physics mean?26

Two other young physicists in Heisenberg’s group played important roles in Teller’s life. They were the Russian Lev D. Landau and the German Carl Friedrich von Weizsäcker. Of the two, Landau was the greater physicist, and his creative years were compressed to short periods of time during his turbulent life. Teller knew him as a dedicated communist. In time, Landau became utterly disillusioned with the Stalinist regime. But Teller and Landau never met again. After World War II, they worked on opposite sides of the world’s political divide: Teller as a fierce advocate of nuclear armament in the United States, and Landau—by his own characterization—as a “learned slave” in the Soviet nuclear program. Teller counted the brutal imprisonment and treatment of Landau in 1938 as one of the reasons he became anticommunist.

Von Weizsäcker’s interest, in time, shifted toward philosophy. He came from a distinguished aristocratic family; his father, Ernst, would become a high official in the Nazi administration, and his younger brother, Richard, would become president of the Federal Republic of Germany. Whereas after World War II his father was sentenced to years of incarceration for war crimes, his brother, while he was occupying the highest office of the land, apologized for the Nazi war crimes. In the early 1930s, Teller noticed that his friend Carl Friedrich was attuned to the political developments in Germany; he also noticed his sympathy toward the Nazis.

Teller arrived in Leipzig in the late fall of 1928 and had to overcome considerable red tape to be accepted as a bona fide student of Leipzig University.27 There were considerations of his being a foreigner, and he had to produce a list of documents, which included a photograph; his high school graduation certificate; his foreign passport; a police certificate testifying his good conduct; and the departure certificates from his previous universities. Finally, he was allowed to sign up as a regular student. The formal admission of students was an elaborate ceremony, and Teller was unreservedly happy because he recognized that he had finally arrived at the place of his dreams. Hans Bethe called Leipzig Teller’s “intellectual home.”28

For his dissertational research Teller had to do a lot of numerical calculations on a noisy mechanical calculator. His office was just beneath Heisenberg’s bedroom, where the single professor lived at the institute. To make matters worse, Teller was a night owl; however, Heisenberg did not once complain about the noise Teller generated.29 Instead, one night, sometime in the late fall of 1929, Heisenberg came downstairs to see Teller and suggested that he write up his results for his thesis. Such an arrangement was not unusual, even though Teller was relatively new at the school. John von Neumann already had a draft of his doctoral dissertation on the axiomatization of set theory in 1922, even though he had just completed his high school studies at age eighteen in 1921. However, he did not defend his doctoral dissertation until 1926 in Budapest. But in the meantime he had also completed his university training in chemical engineering in Berlin and Zurich. There were other similar examples.

Teller’s principal professors were Heisenberg, Peter Debye—a future Nobel laureate—and Friedrich Hund. Teller attended several courses in physics by Debye, courses in thermodynamics, electrodynamics, applied quantum mechanics, and optics by Heisenberg, and another course in the theory of molecular structure by Hund. There were seminars, colloquia, and laboratory exercises for advanced students in physics, materials structure, thermodynamics, electrodynamics, optics, and molecular structure in which the same three professors were heavily involved. Debye was soon joined by Erich Hückel, who had previously co-authored with Debye important theories, and whose simple yet efficient approaches to quantum chemistry have been much used ever since. The atmosphere around Teller in Leipzig was eminently conducive to broadening his knowledge in physics and his outlook on the world of science.

It may have been a short period during which Teller prepared his doctoral work, but it was also a very efficient period. First, Heisenberg gave him a paper by Eugen Wigner (as he was known then) to study and to report on. The paper was about the application of group theory in quantum mechanics. This was to become Wigner’s leitmotif for his theoretical physics, and it was the topic of his new monograph in 1931.30 Although Teller was versed in group theory—not a small feat for a recent student in chemical engineering—he did not understand Wigner’s paper. Here came Heisenberg, the pedagogue, who showed Teller how to decipher such an article, how to find its essence, and how to master the rest. In the paper, Wigner demonstrated that symmetry considerations—this is what the group-theoretical approach represented—could simplify the handling of even very complex systems.

Heisenberg was satisfied with Teller’s performance, so he assigned to him a research project, again, with a great pedagogical sense. Teller was to decide between two conflicting solutions for the same problem. An American and a Danish researcher each published his results for the most stable state of the simplest possible molecule, consisting of two protons and one electron. This is a molecular ion: a molecule, because there are two hydrogen atoms linked in it, and an ion, because one of its two electrons is missing. The formula of the molecule would be H2 and the formula of the molecular ion would be H2+. Teller possessed the necessary mathematical skills to solve the problem and decided who was right and who was not and why.

His next assignment was to determine the excited states of the hydrogen molecular ion, that is, when its only electron moves to orbits of higher energy. Such states may exist in infinite number—in theory, that is.
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Title page of Edward Teller’s doctoral dissertation.



There was no practical importance to the question, only the academic interest, but it was a good project for a doctoral dissertation. It also involved a lot of calculations. It then depended on the supervisor to determine how far the doctoral candidate should be required to go before considering the work sufficient for the degree. Heisenberg was not too demanding, and rightly so, because after the first few excited states the work becomes a routine procedure.

As of January 1930, Teller stopped doing course work and concentrated on his writing. On February 6, he presented his research before the Faculty of Philosophy of which physics was part. Hund and Heisenberg acted as referees of his dissertation. According to Hund, Teller showed independence in carrying out his research and great talent in finding the most suitable mathematical approach for solving his task. Heisenberg stressed that Teller’s work demonstrated that he was in complete control of the physical problem he had to solve and of the mathematical techniques he chose to apply. Both Hund and Heisenberg gave Teller’s dissertation the grade “very good” (sehr gut)—a high grade, but not the highest.31 The oral examination took place on February 28. In addition to physics, his major, for which Hund was the examiner, Teller had to be examined in his two minors, mathematics and chemistry. All three examiners gave the highest grade, “excellent” (ausgezeichnet), for his performance. The certificate of his doctorate was issued on May 19, 1930; four months and four days after his twenty-second birthday.

Even before Teller completed his dissertation, he was offered an assistantship at the University of Leipzig in the fall of 1929. He was Hund’s assistant until the spring of 1931.32 The assistantship did not involve research with Hund, only correcting students’ papers. Teller carried out independent research and published papers, but neither with Hund nor with Heisenberg. The Leipzig years and his interactions with Heisenberg were nevertheless of paramount importance for Teller, and their impact on him lasted a lifetime. Heisenberg took him along for trips to Berlin and elsewhere to attend meetings, among them the famous Berlin colloquium at the University of Berlin and a lecture at the Kaiser Wilhelm Institute of Physical Chemistry and Electrochemistry.

At the colloquia Teller could listen to such luminaries as Albert Einstein. Actually, he became rather depressed when he did not understand Einstein’s presentation, but he was fortunate to have Wigner at hand, and they mutually consoled each other for their shortcomings. When Teller moved to Göttingen, he did some work with Heisenberg’s former mentor, Max Born, although they were not linked in any formal way. Yet Born referred to Teller as one of his “closest collaborators” in his memoirs.33
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