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At the end, he was forced to experience all the bitterness of being abandoned by the people of his circle, a circle that mattered very much to him, even though he recognized its dubious acts of violence. It was the tragedy of the German Jew: the tragedy of unrequited love.


Albert Einstein, in a letter about Fritz Haber
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Preface





ITS POSSIBLE to walk in Fritz Habers footsteps without knowing it, for the trail is rarely marked. Twenty-five years ago, as a teenager, I wandered occasionally through the courtyards of the university in Karlsruhe, Germany, where Fritz Haber first achieved fame. No statue marked his accomplishments. A few times, I rode streetcars past the hotel in Basel, Switzerland, where he died. There, too, one finds no marker.


In 1989, a month after Berlins wall crumbled, I spent a few weeks in a disappearing country called East Germany, writing about the countrys various environmental disasters. I ended up standing in the darkness on a hill near the town of Leuna, staring at distant flames that consumed exhaust gas from a chemical plant that stretched for miles across the landscape. I had no idea that this factory, the Leuna-Werke, was the fruit of Habers labors; that it had been Germanys primary source of both munitions and fertilizer during World War I.


Eight years later, I visited the institute in Berlin that once was Fritz Habers fiefdom. Since 1952, it has borne his name: The Fritz Haber Institute of the Max Planck Society. I never asked who Fritz Haber was while I was there, and no one bothered to tell me. The name is mildly controversial at the institute; occasionally someone suggests that it be changed.


In the fall of 2001, the neurologist and writer Oliver Sacks waved Fritz Habers name in front of me with a passion that I could no longer ignore. Sacks was promoting Uncle Tungsten, a book about his boyhood love of chemistry. This cheerful book arrived in bookstores during a dark and fearful time, immediately after the attacks of September 11 and the mysterious release of deadly anthrax spores in Florida, New York, and Washington, D.C. Naturally, an interviewer at National Public Radio asked Sacks about the ominous side of science, its power to kill and terrify. And Sacks started talking about Fritz Haber, a man who embodied the capacity of science to nourish life and destroy it.


Intrigued, I began to trace the path of Habers life. At every turn, it led to places that were already familiar, from Karlsruhe to Berlin. And I soon realized that the legacy of this forgotten scientist was present in every days newspaper headlines and in every bite of food.





Actually, Fritz Habers name wasnt so much forgotten as it was driven from view. Haber died homeless in 1934, an exile from the Nazis, his name suppressed in his homeland. Later generations, both in Germany and abroad, preferred to ignore his memory.



The reason, I suspect, is that he fits no convenient category. Haber was both hero and villain; a Jew who was also a German patriot; a victim of the Nazis who was accused of war crimes himself. Unwilling to admire him, unable to condemn him, most people found it easier to look away.


Yet while Habers name disappeared from view, the shadow of his work continued to grow.


Haber was the patron saint of guns and butter. He was a founder of the military-industrial complex and the inventor of the chemistry through which the world now feeds itself.





The Leuna Works were torn down in the early 1990s, after German unification, but a hundred factories around the world have sprouted in their place. These chemical behemoths throb with the energy of a chemical reaction first mastered by Fritz Haber, then replicated on an industrial scale by Carl Bosch.


The Haber-Bosch process, churning out fertilizer, powers a global green revolution. It has liberated food production from the most important limits once set by naturethe limits of the soils fertility.


The reason, in a word, is nitrogen. When we eat meat, bread, or anything containing protein, we consume nitrogen. That nitrogen comes from plantswheat, corn, or ryethat extract it from the earth. But the earth has to be fed, too, and nature cannot on its own supply enough nitrogen to grow the food that six billion people on earth expect to eat.


Habers process is a source of limitless nitrogen. It takes nitrogen from the airwhich consists mostly of an indigestible form of nitrogen that plants cant useand links it to hydrogen, fixing it in the form of ammonia. Ammonia is plant food, the most potent form of nitrogen fertilizer, though its often converted into other forms that farmers can handle more easily.


Today, about half of all the nitrogen consumed by all the worlds crops each year comes not from natural sources such as bacteria in the soil, but from ammonia factories employing the Haber-Bosch process. It has become an essential pillar of life on earth, a fountain that feeds its growing population. According to the most careful estimates, some two billion people who live on our planet today, mainly in Asia, could not survive in the absence of Fritz Habers invention.


Hand in hand with the promise of plentiful food comes the other piece of Habers legacy, the interweaving of science and military power. Before Fritz Haber, science and war-fighting stood at arms length from each other. Military commanders were happy to take advantage of any technological innovation that industry or inventors might deliveraircraft, tougher steel, steam turbines for driving shipsbut the military did not run its own laboratories, and scientists did not carry new weapons into battle. As Haber once described the situation: In the house of the German Empire, the general, the scholar, and the technologist all lived under the same roof. They greeted each other on the stairs. But there was never a fruitful exchange of ideas. The same was true in other countries.


The First World Warand Fritz Haber, the scientist-warriorlinked those worlds together more intimately than ever before. Scientists on both sides of the Atlantic created tools of warfare, but none had a greater impact than Fritz Haber. His ammonia-making process kept Germany fighting; it was Germanys main source of nitrogen, which was essential for making explosives. Habers most notorious accomplishment, however, was the invention of a new form of warfare, as he personally directed the deployment of poisonous gas against Germanys enemies.


What began during World War I came to full fruition a few decades later, after Habers death. Looking at pictures of Habers institute in 1918, a fenced military compound employing hundreds of scientists and thousands of employees, one feels a premonition of the nuclear laboratory at Los Alamos, of secret cities in Russia, and scientific compounds tucked away in every other nation that lusts after the ultimate weapons of its time.


When the American military roars into battle today, airmen in supersonic jets release bombs that fly toward their targets on the wings of radio signals from orbiting satellites. Pictures of the scene arrive at my computer courtesy of the Internet, conceived and originally developed by military-funded scientists. Every part of this scenethe aircraft, the pilot, the missiles, satellites, and computer networksrepresents one small piece of a scientific and military juggernaut that follows a path blazed by Fritz Haber.





Whenever Fritz Haber entered a room, his hand clenching a cigar, his bald head erect, his voice booming, he claimed the spotlight. He moved among scientific giantsAlbert Einstein, Niels Bohr, Max Planck, James Franck, Max von Laue, Lise Meitner, and Otto Hahnand he seemed the most vital force of them all.


Einstein and Bohr looked more deeply into natures mysteries than Haber; Planck possessed more mental stamina. But none could match the speed of Habers mental reflexes or the force of his words. Haber was an intellectual gunslinger. While others, confronted with any new idea, struggled to arrange their thoughts into logical order, Haber unleashed quick volleys of criticism and advice.


He was extravagant, impetuous, and occasionally pompous. His conversations disregarded all limits of topic or time. He loved an audience and worked out his ideas by talking aloud. But when his audience left, the internal fires subsided. In private, Haber struggled with doubts and insecurities. He was often anxious, sometimes depressed, always restless.


Lise Meitner, the codiscoverer of nuclear fission and an equally keen observer of human nature, was struck by the contrast between Haber and another prominent member of Berlins scientific establishment, Adolf von Harnack. Harnack, she wrote, possessed an inner stability that made him seem remote and detached. Haber was the opposite, divided within himself, and extremely passionate, which as you can imagine sometimes made things difficult for himself and for others. His spontaneous reactions could be very violent and not always objective. But in the long run his generosity and reason always triumphed.


Science alone wasnt enough for Haber. He needed to do, change, create. He moved confidently between laboratory, factory, and battlefield. And wherever he went, his antennae responded to the desires of those around him. Like a boats taut sail filled with wind, Haber absorbed the energy of his times and converted it into motion.





In any recounting of Fritz Habers life, the Holocaust stands in the shadows, just out of sight. We know whats coming, but Fritz Haber doesnt.



With our gift of hindsight, many of Fritz Habers passions and choicesespecially his devotion to Germanyseem foolish and shortsighted. One aspect of his work seems downright macabre.


During the years immediately following World War I, Haber oversaw the research that led to the insecticide called Zyklon, then its successor, Zyklon B. A decade after his death, the SS ordered tons of that poison for the gas chambers of Auschwitz and Treblinka. Among those who died in those gas chambers were Habers own relatives.


Despite all that, its worth repeating the obvious: During the years when Fritz Haber climbed toward fame and fortune, the Holocaust was still unimaginable, and it was not inevitable. Habers Germany was a nation with the same potential for good and evil as any other, unburdened by any particular load of guilt. He lived in an era of globalization, imperial rivalries, and breathtaking technological change. His life takes place, in other words, within surroundings that look surprisingly familiar to a twenty-first-century reader. And the moral choices that he confronted during his life were not so different from those that we face today.


Haber lived the life of a modern Faust, willing to serve any master who could further his passion for knowledge and progress. He was not an evil man. His defining traitsloyalty, intelligence, generosity, industry, and creativityare as prized today as they were during his lifetime. His goals were conventional ones: to solve problems, prosper, and serve his country. And this is what makes his story tragic, for those goals, however familiar and defensible, led down twisting paths toward destruction.




























ONE


Young Fritz



He was a patriot, even more extreme than I was. He was thirteen years older. The influence of time and surroundings cant be denied.


Nobel laureate James Franck,
 speaking about Fritz Haber in 1958








RAISE A BLOODY CURTAIN on the year 1871. German armies encircle and capture tens of thousands of French soldiers along the border with Belgium. Napoleon III, emperor of France, surrenders. Princes from Bavaria, Wrttemberg, Baden, and many other German states gather in the court of their enemy, at the palace of Versailles near Paris. They proclaim Prussias King Wilhelm I emperor of a new German Reich. Germany unites; a popular dream is fulfilled. A fever of exultation sweeps the nation.


A few pessimistic voicesa tiny minoritywarn of perils to come. Friedrich Nietzsche, still a young professor of classical languages, writes sourly of the evil and perilous consequences of wars, especially ones that have ended in victory. He complains about the delusion that German culture and civilization have triumphed, rather than simply its weapons; this delusion, he warns, was likely to lead to the extirpation of the German spirit for the benefit of the German empire.


In the Prussian city of Breslau, a young boy bravely faces the camera, perhaps for the first time. He appears to be three or four years old. He wears his finest clothes for this portrait, and fine clothes they are. The buttons on his jacket march upward toward his neck; his hair is neatly parted and combed. He stands stiffly, left hand supporting himself on the seat of an elaborately carved chair thats just a bit taller than he is. His right hand holds the barrel of a toy gun.


The boy carries the name Fritz, the most German of names. It recalls old Fritz, Frederick the Great, Prussian leader of the previous century.


This Fritz, however, does not appear triumphant. He looks sad and a little bit lost. His eyes are anxious. This is a picture of a motherless child.





Fritz Haber was born into a large and tightly knit Jewish clan. His parents, Paula and Siegfried, were cousins. When Paula and Siegfried were young, their families had even lived in the same house for a time, filling it with the noise and chaos of fifteen children.


Fritz was the couples first child, arriving on December 9, 1868. It was a hard and painful birth, and Paula never recovered. She died three weeks later, on New Years Eve.



Siegfried, twenty-seven years old and already a successful dye merchant, was devastated. For years, he could barely face the world. He retreated into his expanding business and, according to one family member, lived from his memories. Its unclear who cared for his infant son; one of Fritzs many aunts may have taken the boy into her home.


It was seven years before Siegfried Haber found love again. He met and married nineteen-year-old Hedwig Hamburger, noted for her beauty and her talent on the piano. Music and laughter entered the Haber house once again. And children: Three daughtersElse, Helene, and Friedawere born within five years.


By all accounts, Hedwig became a loving stepmother to Fritz, and Fritz returned her affection. Siegfried, on the other hand, doted on his daughters; he never found it within himself to fully love or accept the son whose birth had brought so much sadness.


Fritz grew into a talkative, energetic teenager, an enthusiastic student but not a spectacularly gifted one. He soaked up everything available to an upper-middle-class boy in Breslau: theater, an education heavy in classical philosophy and literature at the elite school known as the Gymnasium, and hours of friendly debate and drinking in the citys beer cellars.


At home, he fought with his father. The two of them were too different, wrote one relative. The father was cautious; the son reckless. Siegfried was a born pessimist; Fritz found promise in every new possibility. Siegfried regularly chased guests out the door at ten oclock by opening windows and remarking that he liked to air things out before everyone leaves; Fritz, throughout his life, lost track of time when engaged in conversation. Where Siegfried was devoid of imagination, Fritz fairly bubbled with fantastic ideas and creatively embroidered tales. Siegfried kept close account of his money; Fritz let it run through his fingers.


One younger relative was moved to wonder what Paula Haber had been like, since Fritz seemed to have inherited nothing of his fathers temperament. Another, however, suggested that dour Siegfried, rather than Fritz, was the oddity in the family tree. Several of Siegfrieds sisters and brothers had led lives of adventure, settling in far-off places such as Japan and the United States. And all, apart from Siegfried, had been irrepressible talkers, a characteristic thats been inherited by Fritz Haber and his generation.


While Siegfried Haber acted as patriarch and domestic despot, Fritz became the court jester. Stories of him in this role abound. Once, when his sisters were six, four, and two years old, their mother discovered them lined up in small chairs in their room while Fritz marched back and forth in front of them, speaking loudly but incomprehensibly. Asked what he might possibly be doing, Fritz replied, I need to acquaint my sisters with the sound of the Greek language!


Young Fritz developed a knack for composition of rhyming verse, even on the spur of the moment. His teasing doggerel became the centerpiece of the familys annual New Years Eve celebrations. Fritz composed the verses and taught them to his sisters, who presented them while dressed in costume. Our childhood and youth were illuminated by our brothers talents, which always came forth at the right moment, recalled Else, the oldest of the sisters. For Siegfried, these were bittersweet occasions, for they also marked the anniversaries of Paulas death.


On the evening after Fritz graduated from the Gymnasium with moderately good marks in the written tests, but a masterful performance in the oral examination, he celebrated with friends in the pubs of Breslau until the wee hours of the morning. Fritz was sound asleep when the family breakfast began at seven-fifteen. Siegfried, furious, marched the three sisters to Fritzs bedroom. Look well! the father told them. This is how the life of a drunkard begins! More remarkable than the episode itself is its apparent wounding effect on the son. Forty years later, Fritz Habers eyes filled with tears and his voice shook as he told the story to one of his closest friends.





Young Fritz wanted out. Out of his fathers house, preferably out of Breslau altogether. For evidence of this, we have Fritzs own words, scribbled in letter after letter to his friend Max Hamburger, who was learning the textile trade in distant cities.


Breslau, Fritz wrote, was an intellectual swamp. Nothing, absolutely nothing; nothing satisfying to do, no stimulation, only irritation and tedium, having to watch out for this and that; Im so disgusted with my entire life here that I could burst.


Its the same feeling that makes both of us dissatisfiedthe urge to extricate oneself from narrow surroundings; to abandon, at all costs, the harbor into which my father has withdrawn himself after arduously weathering the storms of life; to sail out into the limitless ocean of life and future, guided by no other star than by ones own will and striving. Oh, I could work myself into a fury over the exaggerated caution that continually limits this yearning, which the mature understanding of age considers correct without recognizing that the word limit is a curse that we fight against, because we only want one limit, the limit of our own ability. I hope to achieve what I want when I first break free of the chains that wear me down and confine me within circles that I find repugnant. First, Ill go to university.


In Habers mind, the university represented his longed-for port of departure. He dreamed of the hours of genuine life that he might experience there. And during the summer that followed his graduation from Gymnasium, he decided that he wanted to study chemistry. As a teenager, Haber had already begun homemade experiments, some of them dangerous. One of his aunts, who lived alone, allowed the budding chemist to use one of the rooms in her house for his experiments.


A familiar obstacle, his father, stood in the way. University studies were expensive; a year at university cost nearly as much as the total annual earnings of the best-paid mine workers of the time. Fritz would need the financial support of his father, and Siegfried wasnt inclined to offer it.


Money wasnt the issue for Siegfried Haber. He could pay. But like all pragmatists, he readily accepted the conventions of his time and the limits imposed by circumstance. He knew exactly who he wasa Jew in Breslauand refused to step beyond what was safe or prudent for a Jew of Breslau in the latter years of the nineteenth century. Siegfried pursued ambitions that were within reach: prosperity and a position of respect within his local community. Eventually, he would become a member of the Breslau city council.


The academic world, on the other hand, was unfamiliar and inhospitable. Siegfried had not attended university, nor had any of his ancestors. Jews were rare in the upper ranks of Germanys universities. The elder Haber foresaw roadblocks at every turn, eventual failure and frustration.


It was Siegfrieds cousin Hermann, brother of his first wife Paula, who broke the deadlock. Hermann was like a brother to Siegfried; the two were the same age, and had grown up together in that busy house in the center of Breslau. Hermann was also a merchant, a wool trader. Unlike Siegfried, though, Hermann was an optimist; he was open to all modern things, wrote his granddaughter, convinced that everything would get better. It was a reasonable expectation; at that time, everywhere one looked, yesterdays dreamsof national unity, of prosperity, of full civil rights for Jewshad become reality. Why look to the past for guidance? Why not seize the opportunities of the future? Hermann became Fritzs advocate, and Siegfried relented. In the fall of 1886, Fritz Haber left Breslau, bound for the university in Berlin.






Many years later, after Fritz Habers death, his sister Else warned a biographer that it would be a mistake to overemphasize her brothers Jewishness. Jewish ritual was absent from the Haber household. Yom Kippur was less important than Christmasthough tree, gifts, and meals were the center of the holiday, not the Christ child.


Religion itself was changing. Rabbis reinterpreted the scriptures, creating new forms of Judaism for a new age of reason and political freedom. They abolished many practices that made Jews distinctive. Services were held on Sunday, dietary restrictions abandoned. In a small Prussian town, Victor Klemperers mother bought pork sausage for the first time and tasted it with reverence. It was, her son wrote later, a form of communion, a passage into new life.


Barriers of all sorts were falling. Fritz Haber was part of the first generation of Prussian Jews in a thousand years who could imagine that their Jewish heritage might create no insurmountable hurdles in life. In 1871, the unified German Reich had abolished all restrictions on civil rights based on religious difference. Some regions of Germany had dropped restrictions on Jews many years earlier. Jews became teachers, civil servants, and were elected to public office. Discrimination persisted, and anti-Jewish campaigns erupted from time to time, but for Fritz Haber, all doors seemed open. He wanted to rush through them. It was, in its own way, a response to his Jewish heritage.





Fritz Habers yearningsto transcend his past and explore a wider worldwere also those of his nation. His departure from Breslau mirrored the German experience of the late nineteenth century. Provincial loyalties were loosening; grand ambitions were forming.


Before Habers lifetime, Germany had been a vague and indeterminate idea. Before 1871, there was no country of the name. The people who lived along the banks of the Rhine, the Spree, and the Oder Rivers spoke many regional dialects and considered themselves mainly Silesians, or Prussians, or Bavarians. For the first time, they now began to think of themselves as Germans.


Fritz was a child of the second German empire, the Kaiserreich, established just a few years after his birth. He breathed the intense nationalism of his time, and it seemed the most natural thing in the world.


The Kaiserreich was a Johnny-come-lately empire, and not really an empire at all. It controlled no significant foreign territories, at least nothing on the scale of the English and French holdings. But Germany was on a forced march into modernity. Its new steel mills were the most modern in Europe; its railroads the most efficient. In the 1880s, while Fritz Haber sat drinking beer in the pubs of Breslau, Germany was passing France as a military and economic power and closing the gap with Britain. Germans read of their nations accomplishment with pride. The nation was feverish with a sense of limitless possibility.


Innovation brought social disruption. In 1850 only a quarter of Germans lived in urban centers. Fifty years later, half of them did. Millions of them left agricultural estates in Germanys eastern regions and migrated westward to the coal mines and steel mills that lined the Rhine River.


Economic growth, however, was erratic and unpredictable. Boom times were followed by economic collapse, like the rise and crash of waves on a beach. Prices for many goods kept falling because of overproduction.


Henry Adams, a perceptive American visitor, chronicled the transformation of Germany. He saw Germany first as a college student in 1859, before its great transformation. At that time, he was struck by the blundering incapacity of the German for practical affairs. He saw no evidence that Germany would ever be able to compete with France, England, or America. Germany had no confidence in herself, and no reason to feel it. She had no unity, and no reason to want it. [S]he was medieval by nature and geography, Adams wrote, and he confessed that he liked it that way.


At the end of the nineteenth century, Adams returned to Germany and barely recognized the place. [H]ere was a Germany new to mankind. Hamburg was almost as American as St. Louis. In forty years the green rusticity of Dsseldorf had taken on the sooty grime of Birmingham.


Suddenly, Germany resembled every other industrial society. Coal alone was feltits stamp was the same as that of Birmingham and Pittsburgh. The Rhine produced the same power, and the power produced the same peoplethe same mindthe same impulse. One great empire was ruled by one great emperorCoal.


Looking back on this upheaval in his later years, Fritz Haber described it in poetic fashion: The transformation of the agrarian state into an industrial state broke over our new political world like a force of nature, and no one protected himself against a power that seemed only to bring unending bounty. Coala woke from the deep, and its limitless riches rose to the light of the working day.



Industrialists, steel-helmeted military officers, and university historians all preached the gospel of national progress and unity; so did religious leaders. The partisans of nationhood exhorted Germans to put aside narrow loyalties and unite in service to the cause of German power.


Science and technology were among the battering rams of the German assault. Germans considered mastery of science and technology to be among their great strengths, and the popular press helped nurture the cult of Wissenschaft and Technik. Any industrial success, scientific breakthrough, or new rail link was cause for celebration, but not so much because it increased the welfare of individuals; what really counted was its contribution to the strength and status of the nation.


Of all the sciences, Fritz Haber picked for himself the one that was most closely linked to Germanys rise. In the decades before Fritz was born, chemists had begun unlocking the treasures that lay within the muck left behind from the gas lamps that lined city streets; from this coal tar they brought forth dozens and eventually thousands of new chemicals. They deduced the chemical makeup of natural substances that imparted color to fabric and then surpassed nature, creating synthetic dyes with even more vivid hues. These discoveries gave birth to an entire industry, the first one that Germany dominated. Its triumph was imperial Germanys greatest industrial achievement, according to historian David Landes. In technical virtuosity and aggressive enterprise, this leap to hegemony, almost to monopoly, has no parallel.


In his rebellious optimism, his identification with the German cause, and his choice to pursue the opportunities of science, Fritz was living out the spirit of his times. Like most of his compatriots, he did this almost unconsciously, with only an inkling of its deeper meaning, he admitted years later. He was riding a wave of success, and he saw no reason to question it. What did we care about conflicts among political parties, their unfamiliar clamor about economic interests and social issues? Didnt the empire stand erect for all eternity, filling its natural borders?We knew nothing of the worker, and we were naively bourgeois to our very bones.
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