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Strange things may seem reasonable to men who know only enough to fear the worst.


—Thomas Powers




Author’s Note


I’m often asked, after talks or readings, why I’ve never written a book about physics. After all, I majored in physics in college, and I still think it’s the most romantic of the sciences. No other field has such incredible scope, taking as its domain everything from the structure of subatomic particles to the fate of the cosmos, not to mention all the human-sized things in between. Know physics, know the universe.


But in my previous four books, I’ve more or less ignored physics, focusing instead on chemistry, genetics, neuroscience, and the atmosphere. Why? The short answer is that I also had to be true to my second major in college—English literature. That is, what I really love doing is telling stories, and when I’m planning a book, I look for rip-roarin’ stories first and foremost. I want heroes and villains, conflict and drama, plot twists and redemption. And frankly, I just haven’t found a physics topic that captured my imagination enough to write a whole book about it.


Until now. The Bastard Brigade is just the sort of physics-adventure tale I always wanted to tell—about the epic quest to stop the Nazi atomic bomb. Science drives this story, no question, but the heart of it is the extraordinary men and women who took on this duty and who were willing to use any means necessary—espionage, sabotage, subterfuge, even murder—to achieve it. No matter what type of story we’re talking about, it’s the characters that draw us in, and there are pirates and Nobel Prize–winners here, heads of state and Hollywood starlets, people of great strength and people of contemptible weakness. Above all they’re human beings—people thrown into situations that reveal them at their best and worst.


The Bastard Brigade is also something of a departure for me, a new challenge as a writer. In all my other books, I took one central topic (the periodic table, the human brain, et cetera) and spun out a few dozen tales. As a result, the chapters were largely independent and could stand alone, like a collection of short stories. This book is more unified, more of a novel. Because while there are several threads to the plot, the book really tells one larger story overall, and the truth emerges only in the collective actions of the characters.


And because the characters are central to this adventure, I thought it might help to include a list of them as a reference, on page 425. (I’ve tried not to spoil anything.) If you need a reminder of who’s who, you can always flip back there and peek.


Above all, I hope you enjoy the book. I love physics so much that I wanted to be careful about my first foray into it, and this story is absolutely worth the wait.


–spk




Prologue: Summer of ’44


As the soldiers darted out of the cottage, the doorframe near their skulls exploded in splinters. This wasn’t the first time someone had shot at Boris Pash that day, and it wouldn’t be the last. An hour earlier Pash and a lieutenant had crept into the booby-trapped forest surrounding this seaside cottage in northern France. Seven brave resistance fighters had already died in these woods, but Pash had a swashbuckling—some said reckless—streak and had plunged ahead anyway. His mission: to capture a local scientist. As for why he needed to capture him, Pash was keeping mum. But echoing through his mind that day were the last words he’d heard from his bosses in Washington a few weeks earlier: “Any slight delay in reaching your targets might cost us tremendous losses, or even the war.”


This wasn’t an exaggeration. Pash led a team of scientific commandos called the Alsos Unit, who roamed around Europe collecting secrets about the most dreadful threat they could imagine: the Nazi atomic bomb project. Because Alsos (“all-soss”) worked independently, unattached to any larger military group, people called it the Bastard Unit. But the nickname was equally apt for Pash himself, a hard-charging World War I veteran whose unruliness behind enemy lines gave his minders back in Washington gastric ulcers.


At the same time, the desk jockeys needed a bastard like Pash: he took on missions no one else could or would. Like hunting down a scientist in a seaside village in France that was still under Nazi control. The man in question was a Nobel Prize–winning physicist rumored to be collaborating with the Germans on nuclear research. His capture could therefore disrupt the entire Nazi bomb project and keep atomic weapons out of Adolf Hitler’s hands.


But after slinking past all the pressure mines and tripwires in the forest, Pash and his sidekick had arrived at the cottage to find something sickening: nothing. The door was ajar and the cottage abandoned, stripped bare and full of debris. They searched everywhere, but there were no documents, no equipment, and certainly no nuclear scientist. Washington had feared that even a “slight delay” in finding the target could cost the Allies the war. Now the target had vanished. A dejected Pash and his lieutenant made ready to leave. At which point bullets splintered the doorframe near their heads. Then came the machine-gun fire.


Both men dived to the dirt outside and began belly-crawling into the cover of the woods. Given the secret nature of his mission, Pash had told very few people what they were up to that day. He therefore had no idea who was firing at them or why—Nazis, Americans, French renegades of dubious loyalty. Whoever it was had one clear objective: to make Pash and his sidekick the eighth and ninth casualties in the hunt for the French nuclear physicist.
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Meanwhile, as Boris Pash was dodging gunfire, the Bastard Unit’s new scientific chief was weathering a calamity of his own. Samuel Goudsmit, a soft and somewhat dandyish nuclear physicist, had arrived in London shortly after D-Day, just in time to see the first V-1 rockets smash down. In the dead of night, people in the city would hear a buzzing noise in the dark above them, until the rocket’s motor cut and it began to plunge. Several seconds of dreadful silence followed; many held their breaths until the boom. Afterward, there might be another second or two of silence, until the screams began—at which point there would be no more silence that night.


The next morning, Goudsmit (“Gowd-schmidt”) had the uncomfortable job of inspecting the V-1 craters with a Geiger counter. Military officials would drag him from disaster to disaster, all but pushing him down the smoldering slopes to listen for the telltale clicks of radioactivity. The Nazi high command was furious about the D-Day invasion, and the Allies feared that they’d retaliate by lobbing nuclear weapons across the English Channel. The V-rockets seemed an ideal delivery vehicle, and it fell to Goudsmit to scour the pits they left behind.


Although he didn’t detect any radioactivity, that didn’t mean Goudsmit could relax. To the contrary, he soon received orders that were far more hazardous—to invade the dragon’s lair of the Reich and hunt for nukes in mainland Europe. Even the checklist to help him pack for the mission looked menacing. It recommended finding a wool stocking hat “for use with helmet.” Who would be shooting at him? And good Lord, a gas mask? Most ominous of all, the checklist recommended he update his will and pay up his life insurance. He might as well call his wife right now and tell her he was a goner. It turned out that no American insurance firm would cover a member of the Bastard Unit anyway. Let’s get this straight. You’re going to infiltrate Nazi territory to hunt down an atomic superweapon, and you want life insurance? We’ll pass. Whereas Boris Pash saw the nuclear commando work as an adventure, Goudsmit foresaw only danger and the certainty of his own death.


Indeed, Goudsmit likely would have skipped the war and stayed home in comfort if greater forces hadn’t compelled him. As a European Jew, born in Holland, he was determined to fight back against Hitler. His status as one of the few Allied nuclear scientists not working on the Manhattan Project put him in a unique position as well: he had the general knowledge to interrogate Nazi scientists about fission research, but not enough specific knowledge of bombs to give away any secrets if he was (gulp) captured and tortured. Moreover, he spoke several European languages, and counted many top German physicists as friends.


Or at least he used to. After years of war, he’d come to hate some of them. He’d been particularly close with the legendary quantum physicist Werner Heisenberg, even letting Heisenberg stay at his home on occasion. But Goudsmit’s affection had crumbled into ash after Heisenberg joined the German nuclear bomb program. Goudsmit felt betrayed, and it pushed his mind to sinister places. At one point he suggested, in complete seriousness, deploying a black-ops team into Germany to kidnap his erstwhile friend. And as rumors about the Germans intensified, Goudsmit found himself participating in even darker deeds—including a plot to send a former Major League Baseball player into Switzerland with a gun and a cyanide pill, to assassinate Heisenberg at a scientific meeting.


But more than anything else, beyond even his obsession with Heisenberg, Samuel Goudsmit was joining the war in Europe on a personal mission. Hitler’s machinations had trapped his family in Holland, and his elderly mother and father had been rounded up and arrested. The last letter he’d received from them was postmarked from a concentration camp, and he’d been sick with worry ever since. Goudsmit was joining the Bastard Unit to fight Hitler, certainly, and to stop the Nazi atomic bomb. He also needed to find his parents.
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The V-1 craters that Samuel Goudsmit inspected in London were terrifying enough, but scientific spies across Europe had already heard rumors of even deadlier V-weapons to come—the V-2s and mysterious V-3s, missiles that promised greater range, greater speed, greater destruction. All of which was fine with Joe Kennedy. The greater the danger, the greater the glory for him.


In August 1944, Joseph Kennedy Jr. was stationed in England, and he whiled away his days writing letters home to his little brother John, future president of the United States. Like every pilot—he flew for the navy—Joe wrote salacious things about girls in the letters and complained of boredom and hardship in the countryside. In reality, his status as a Kennedy gave him privileges that most grunts could only dream about—fresh eggs, white silk scarves, a Victrola, a humidor, a bicycle to pedal to church. He could even commandeer planes to London sometimes to pick up cases of scotch and Pabst Blue Ribbon. All in all, Joe had things pretty swell.


But beneath the easy patter in his letters, there were undercurrents of envy. At one point Joe congratulated Jack on a medal Jack had won for valor in the South Pacific; among other deeds, JFK had saved the life of a badly burned sailor named Patrick McMahon. This had earned Jack fame as a war hero—as well as his brother’s enmity. In a barbed compliment, Joe mentioned that he’d seen yet another magazine story about Jack, then added, “McMahon must be awful sick of talking about you.” Born just two years apart, the brothers had grown up competing for everything—grades, girls, their father’s affection. Joe almost always won, and it infuriated him to see his little brother beat him out for war glory, the most important competition of their young lives.


Joe had hopes of settling the score, however, and soon. Because in between Sunday Mass and Saturday boozing, he was training for a top-secret mission. Over the past year, Germany had erected several mysterious missile bunkers along the northern coast of France, just across the English Channel. If Hitler really did want to rain down atomic fury on London, these seemed like the perfect launch sites, and after the V-1 barrage started, Allied leaders were anxious to wipe the bunkers out.


The problem was, the bunkers were so large and so well reinforced that conventional bombs dropped from airplanes did no good. So officials had to get creative, and what they decided to do was turn the planes themselves into bombs. That is, they would fill them with explosives and fly them across the Channel as unmanned drones. Using crude remote control, they’d then ram the planes into the bunkers kamikaze style. The only hitch was that the planes couldn’t take off on their own; someone had to rumble down the runway in these flying bombs to get them aloft, then arm them in midair before they exploded. Joe had volunteered to be one of those someones.


In the letters home to his brother, Joe of course couldn’t reveal any details of the mission, but his excitement breaks through here and there. At one point, he brags that he’s all but assured of winning a medal of his own. Still, knowing that his parents might read the letter, Joe hastened to reassure everyone that he was safe. “I am not intending to risk my fine neck … in any crazy venture,” he said. It was a bald-faced lie. By the time he’d put pen to paper, several of Joe’s fellow pilots had already suffered gruesome injuries: one had an arm ripped off while parachuting out, and another had plummeted to his death. Truth was, this was one of the craziest ventures of the war.
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We all know how World War II ended, with two black mushroom clouds rising over the scorched remains of Hiroshima and Nagasaki. But most people don’t realize how easily things could have gone the other way—how easily the war could have ended not with an American atomic bomb but a German one, obliterating not a Japanese city but London or Paris or even New York.


Many scientists on the Manhattan Project, in fact, were convinced that Germany had the inside track on the Bomb. After all, German chemists and physicists had discovered nuclear fission in the first place, and the Third Reich had founded its Manhattan Project (called the Uranium Club) in 1939, giving it a two-year head start. Germany had the world’s best industrial firms as well, fully capable of processing the vast amount of raw material a nuclear bomb requires. No other country on earth could match its genius and industrial might—not to mention its diabolical urge to wage war.


This realization had two effects. First, it pushed American scientists to work maniacally hard on atomic bombs. Second, it convinced the Allies to sponsor a series of desperate missions to sabotage the Nazi bomb project. Spies, soldiers, physicists, politicians—all had roles to play. As one historian said, “Never, perhaps, have scientists and statesmen played for higher stakes, or has the sense of breathless urgency driven men to more extraordinary exertions.”


The Bastard Brigade recounts these heroic, chaotic, and often deadly efforts—involving not only the likes of Boris Pash and Joe Kennedy, but courageous female scientists like Irène Joliot-Curie and Lise Meitner. Science had certainly contributed to warfare before 1939, but in World War II, the Allies gave scientists guns and helmets and dispatched them into combat zones for the first time. This shadow war paralleled the visible one in many ways, but the men and women involved more or less ignored the movements of troops, tanks, and airplanes, and instead stalked ideas—vast, world-changing scientific ideas.


Still, the Allies weren’t above playing dirty when the mission called for it. The subject of the first chapter—the country’s first atomic spy, an enigmatic baseball catcher named Moe Berg—stole his friends’ mail, lied repeatedly to superiors, and went AWOL with alarming frequency. For him and others, no tactics were too extreme—air strikes, commando raids, Molotov cocktails, kidnappings—as long as they kept the Bomb out of Hitler’s hands.


Unlike other histories of the Nazi atomic bomb, this story focuses on the Allies—putting us directly into the minds of the men and women confronted with, perhaps, the ultimate mission. Much of what follows comes from previously unpublished or overlooked sources, which provide new insight into some of the war’s most fascinating yet unheralded characters. All the missions were top-secret, naturally, and those who volunteered for them often had dark motivations for doing so; in some cases they spent as much energy fighting each other as they did the enemy. But if they couldn’t shake their personal demons, they never flinched when facing down the Nazi threat.


The Bastard Brigade starts in that “low dishonest decade” of the 1930s, with the birth of nuclear fission, and it continues through the epic manhunts of the very last days of the war. The Allies had sacrificed millions of lives conquering North Africa and Italy, not to mention gaining footholds in France and Germany. But with just a few pounds of uranium, they feared, Hitler could reverse the entire D-Day operation and drive the Allies off the continent forever.


So if the story that follows seems frantic, reckless, or even mad at times, there’s good reason for that. Scientists and soldiers alike were convinced that a madman would soon acquire the superhuman power locked inside the atomic nucleus. And to prevent that, no price was too high to pay.




PART I
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Prewar, to 1939




CHAPTER 1


Professor Berg


America’s first atomic spy very nearly wasn’t American at all. After fleeing pogroms in Ukraine in the 1890s, Moe Berg’s father Bernard booked passage from London to the United States on a crowded, dirty steamer that reeked of bologna and unwashed bodies. And when he arrived in New York, the ghettoes and tenements there made steerage class seem luxurious. After hearing that foreigners who fought in the Boer War would get automatic British citizenship, he hopped the next boat back to London—only to find that the offer had expired. With great reluctance, he spent his last ten dollars returning to New York, resigned to becoming an American.


Bernard soon married a seamstress from Romania named Rose, with whom he had three children, and they opened a launderette on the Lower East Side. It was not a success. A chronic reader, Bernard often got so absorbed in his books while ironing that he burned holes in people’s garments. Eventually he admitted his shortcomings and opened a pharmacy in Newark instead, installing his young family in the apartment above. (Because he worked so much—fifteen hours a day—he interacted with them by hollering through a tube that ran upstairs.) As the first Jewish family in their neighborhood, the Bergs suffered occasional discrimination (children would holler, “Hey, Christ-killer!”), but the pharmacy eventually became a social hub in the neighborhood. Bernard was especially renowned for his “Berg cocktails”—laxatives of castor oil and root beer. Before mixing one, he’d ask Mrs. So-and-So how far away she lived. Four blocks, she’d say. He’d then measure out a four-block cocktail and have her chug it. Go straight home, he’d warn her, and don’t dally to talk. People learned the hard way that he wasn’t joking.


Bernard and Rose’s youngest child, twelve-pound Moe, arrived in 1902. With Bernard working all the time, the boy had complete freedom to pursue his passion, baseball. He’d toss around balls, apples, oranges, anything vaguely spheroid, at any hour, and even as a child, he was the best catcher in Newark. He’d squat behind manhole covers, holding a glove that looked as big as a pillow in his tiny hands, and let local cops fire heaters at him. “Harder!” Berg would cry. “Harder!” Finally one cop wound up and really smoked a pitch. Berg staggered back and almost toppled. But he held on—no adult could get one past him. Hearing of this prodigy, a local church all-star team scooped him up. They insisted he use a Christian pseudonym, Runt Wolfe, but Runt quickly became the squad’s star.


The only person not impressed by Moe’s baseball prowess was his father. A reluctant U.S. citizen, he never could embrace this most American of sports. He looked down on ballplayers as clods and contrasted them with his real heroes, scholars. But the thing was, Moe was pretty sharp in the classroom, too, graduating from high school at sixteen and winning admission to Princeton University. There, following one of his father’s passions, he majored in Romance languages, taking six courses some semesters; he dabbled in Sanskrit and Greek to boot. When Berg later became famous, no quirk of his would attract more attention than his faculty for languages. Some admirers claimed he spoke six, all fluently; some said eight; others a dozen.


To his father’s distress, Berg also played baseball for Princeton’s Tigers. Ivy League games often drew huge crowds back then, up to twenty thousand people, and Berg blossomed into the team’s star shortstop. It helped that he stood six foot one, and had huge mitts: “shaking hands with him was like shaking hands with a tree,” an acquaintance remembered. In Berg’s junior year the Tigers almost beat the world champion New York Giants in an exhibition game at the Polo Grounds, losing 3–2. He then led the Tigers to a 21–4 record his senior year—including an 18-game winning streak—and hit .337, including .611 against rivals Harvard and Yale. He and the team’s second baseman that year, another linguaphile, would discuss on-field defensive strategies in Latin to prevent the other team from catching on.


Now, you might think that a tall, well-built, all-American shortstop at Princeton with a flair for Romance languages would be a popular guy, and people did admire Berg. But mostly from afar; he had few real friends at school. In part, this was Princeton’s fault. Most Princeton boys (it was an all-male university then) had attended fancy prep schools, and some showed up for classes in chauffeured cars. Berg, meanwhile, toiled to afford the $650 tuition, working as a camp counselor in New Hampshire each summer and delivering Christmas packages over winter break. The expensive habits he affected—smoking jackets, scented hair oil—didn’t fool anyone. Being Jewish didn’t help, either. His senior year the Princeton baseball nine elected someone a little more suitable (read: WASPy) as team captain, which stung. And when it came time to join an eating club (the Princeton version of a fraternity), he got voted into one—on the condition that he not get pushy and advocate for other Jews. Humiliated, Berg refused to join.


But the isolation wasn’t all Princeton’s fault. Berg’s essential trait, the one that defined the whole course of his life, was his furtiveness. He was handsome and witty. Men admired his erudition and athletic skill. Women cooed when he whispered in French and Italian. But he never attended parties, never asked anyone to dinner, never let anyone get close to him. He was an incorrigible loner, constantly pushing people away, and he cultivated an air of inscrutability.
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Two ball clubs, the New York Giants and the Brooklyn Robins (later the Dodgers), tried to sign Berg out of Princeton in 1923—in part because attendance was sagging, and they figured a Jewish star would provide a boost. But Berg hesitated; he’d set his heart on attending graduate school at the Sorbonne in Paris that year. He did finally sign, however, figuring that he could attend the Sorbonne during the off-season. (You know, like most ballplayers.) Of the two clubs, the Robins had the worse record, which meant that Berg could play immediately. So to his father’s further shame, he signed a $5,000 contract ($71,000 today) that summer. A few days later in Philadelphia, in his first at-bat, he singled and drove in a run.


It was probably the highlight of his rookie season. Although a graceful fielder, with a blistering arm, he was young and skittish and made too many errors to play full-time. Worse, he struggled to adjust to Major League pitching. Although he rarely struck out, he didn’t hit for power and was far too slow to leg out hits; a manager once cracked that Berg looked like he was running the bases in snowshoes. He batted just .186 in 49 games, and a scout that summer summed up Berg’s prospects in four words: “Good field, no hit.”


Instead of working on his hitting, Berg skipped town for the Sorbonne that winter. Tuition was cheap ($1.95 per course, $28 today), so he gorged himself on classes, sitting in on twenty-two. Topics included French, Italian, Latin of the Middle Ages, and “The Comic in Drama.” Berg was particularly interested in tracing the “bastardization” of Latin as it spread through Europe. (“The farther Caesar’s legions trekked from Rome,” he later explained, “the more the pure Latin become diluted with the words and idioms of the people they were trying to subjugate.”) He was a feisty student, too. Before one European history course—which covered the fraught decades leading up to the Great War—he declared, “If it becomes too one-sided, I’ll tell the professor to stick the course up his—.” But overall the classes more than fulfilled his expectations. In a letter home he declared that he would have paid five dollars to hear some of the individual lectures, they were that good: “For what I am getting out of it, I ought to endow a chair in the Sorbonne.”


While in Paris, Berg also picked up a lifelong habit of reading several newspapers a day, often in different languages. Although he owned few possessions, newspapers were something he got territorial about. He’d haul them back to his room by the armful and read a few stories here, a few stories there. Then, according to some recondite filing system, he’d drape them over chairs, dressers, bathroom plumbing, even his bed, intending to pick them up again later. He called these half-read periodicals his “live” papers, and woe betide anyone who touched a live paper. Berg would explode in rage, flinging the pages and stomping off to buy a “fresh” one, no matter how late at night or how lousy the weather. Only when he’d finished a paper and pronounced it “dead” could people touch it. No one ever figured out why he got so upset over this—it was part of the mystery of Moe.


Unfortunately for Berg’s baseball career, he gorged himself on more than newspapers in Paris, taking full advantage of the city’s cuisine. A typical day started with chocolate and buttered croissants for breakfast, and for dinner he’d stuff himself at restaurants for fifty cents. Drink tempted him as well. In one letter home he declared, “[I] shall probably drink no more water. The wine is very strengthening.” He made no attempt to exercise beyond walking, and gained at least ten pounds that winter. As a result, he showed up for spring training in March in dreadful shape and got demoted to AAA ball.


Thus began a long, frustrating stint in the minors, hopping from the Minneapolis Millers to the Toledo Mud Hens to the Reading Keystones. (The demotion must have vexed his father, too.) But during his second season of purgatory, Berg collected 200 hits and 124 RBIs, and in 1926 the Chicago White Sox snagged him for $50,000 ($700,000 today), a gigantic contract. Not wanting to miss another chance, Berg worked hard and rewarded the Sox by playing the best baseball of his life over the next few years.


Berg owed some of this improvement to his switching to a more natural position. He told different versions of the story over the years, but in August 1927, the Sox’s starting catcher got injured in a collision at the plate. A few days later, the backup split a finger open during a doubleheader. Then the backup’s backup, the last catcher on the roster, got knocked silly in another collision in Boston. The manager groaned: What the hell are we going to do now? Berg, sitting on the bench, apparently jerked a thumb toward a teammate, a chubby first baseman who’d caught in the minors. “You’ve got a catcher right here,” he said. But the manager had his back turned and didn’t see Berg’s gesture; he only heard his voice and thought Berg was volunteering—or being a wiseacre. He turned and looked his budding shortstop up and down. “You ever catch?”


“In high school,” Berg answered.


“Why did you quit?”


“Because of something a man said. He said I was lousy.”


“Who was that man?”


“My coach.”


“Well, get in there and let’s see if he knew what he was talking about.”


Berg said aye aye and began strapping himself into the catcher’s upholstery. “If the worst happens,” he announced to the bench, “kindly deliver the body to Newark.”


The Sox lost the game, but Berg played well. That night, while teammates went carousing, he joined a mass protest against the Sacco and Vanzetti executions on the Boston Common, and when the Sox shipped out for New York the next day to play the dreaded Yankees, the manager penciled him in as the starting catcher. As Babe Ruth stepped into the batter’s box in the bottom of the first, he smirked and said, “Moe, you’re going to be the fourth wounded White Sox catcher by the fifth inning.” Moe replied that he was going to call for a barrage of inside pitches on Ruth. That way, “We can keep each other company at the hospital.” They both laughed. But the catcher laughed last: with Berg calling pitches, the mighty Babe struck out twice that day and never hit a ball out of the infield. Berg picked apart the rest of Murderer’s Row in similar fashion, and added a single and an RBI in the decisive three-run sixth inning, helping the White Sox win 6–3.


Nevertheless, Berg’s manager didn’t trust his new catcher and kept scouring the East Coast for minor leaguers and semipro lads. History remains grateful that he didn’t find anyone, because as Berg got more comfortable behind the plate, he developed into one of the top catchers in the American League. Teams quickly learned not to test his arm on the base paths, and with his experience as a shortstop, few pitches got by him; he once set an AL record by playing 117 straight errorless games. Aside from fielding, he excelled at the cerebral side of baseball. He catalogued every batter’s weakness, and with his constant patter and diabolical pitch calls, he easily got inside their heads; pitchers rarely called off his signs. Catching proved an advantage at the plate as well. With a better understanding of how pitchers thought, he developed into a serviceable pull hitter, regularly stroking fastballs down the left-field line. Even his glaring weakness, a lack of foot speed, proved no real handicap now—catchers are supposed to plod. In 1929, his best season, Berg hit .287 in 107 games and collected 101 hits. He even garnered a few votes for MVP.


Incredibly, Berg did all this while attending law school at Columbia University in the off-season. When other players took trains back to Alabama and Texas to chop wood in October, Berg schlepped up to Manhattan and—having started classes three weeks late due to baseball commitments—busted his ass catching up on contracts and finance law. “I worked like a Trojan,” he once said, “thinking always of February and the south [for spring training] once more.” Teammates thought the whole arrangement queer, sportswriters amusing. The White Sox owners found it frustrating, since he often missed spring training in Shreveport while finishing up classes. But Berg insisted on attending, probably because of his father. Even when his son blossomed into a poor man’s MVP candidate, Bernard refused to attend any games. Whenever someone mentioned the catcher around the pharmacy in Newark, he’d turn his head and spit. “A sport,” he’d scoff. Law was vastly more respectable.


So after Berg took the New York bar exam one spring—a series of long essay questions—and reported to Chicago for the season, he kept checking the New York Times each day in the library to see if he’d passed. He finally saw his name listed—one of 600 to qualify, out of 1,600. “Think of the poor suckers who flunked,” he gloated. “I was never happier in my life.” He phoned Bernard with the news.


His father was terse: “You didn’t have to call long distance. I read the papers.” With that, he hung up on his son.
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Six months after his best Major League season, Berg suffered a devastating injury. In April 1930, during an exhibition game in Little Rock, he dove back to first base during a pickoff attempt. His spikes got caught in the dirt, and he tore a ligament in his right knee and ended up needing surgery at the Mayo Clinic. He sat out a few months and tried coming back, but clearly wasn’t healthy. A midseason bout of pneumonia weakened him further. All in all, the injury and the illness wiped out the next two years, limiting him to twenty games with Chicago and (after Chicago cut him) ten with Cleveland. With his future in baseball looking shaky, he began practicing law on Wall Street in the off-season to make money. He hated it.


In 1932, after two years of rehab, Berg had recovered enough to sign with the Washington Senators. But he simply didn’t have the same spring in his legs anymore. His once adequate hitting deteriorated; he was slower than ever, becoming an outright liability on the base paths; and he simply couldn’t squat for hours in the sun on that knee. So Washington demoted him to bullpen catcher. Berg would never again be mistaken for someone who collected MVP votes.


And yet, in a funny way, the knee injury was the best thing that ever happened to his career. It might sound strange to say that someone was born to be a bullpen catcher, but Moe Berg was. With his cerebral approach to the game, he proved a perfect mentor for young pitchers, and the lazy pace of bullpen life suited him perfectly. He didn’t need to warm up or practice much, and could lounge around the clubhouse and leaf through “live” newspapers instead. (Fans would even bring foreign-language editions to the ballpark for him.) He also had plenty of time to gab with sportswriters, who found Berg irresistible—funny, chatty, highly quotable. The press fawned over him, and why not? Here was a big, lumbering, unibrowed catcher from Newark who’d attended Princeton and the Sorbonne and spoke seventeen languages. It made for scintillating copy.


Most columns about “Professor Berg” focused on his eccentricities: that he could read hieroglyphics and recite Edgar Allan Poe’s entire poetic oeuvre; that he ordered applesauce instead of steaks or sandwiches for lunch; that he bought dictionaries “to see if they were complete”; that he traveled with eight identical black suits and never wore anything else; that he once polished off a book on non-Euclidean space-time in the bullpen during a doubleheader in Detroit, then called on Albert Einstein the next time he visited Princeton to discuss the matter further. (One writer thereby dubbed the catcher “Einstein in knickers.”)


Altogether, Berg got more column inches than any benchwarmer in baseball history—something his more talented peers didn’t always appreciate. In one of the all-time great putdowns in sports, a writer once asked a teammate about Berg’s ability to speak so many languages. The teammate, having heard the question perhaps one time too many, scoffed, “Yeah, well, he can’t hit in any of ’em.”


Berg often played a curmudgeon for reporters, but he secretly adored media attention, in part because it won him several perks. For instance, he was one of just three big-leaguers selected to visit Japan in 1932 for a series of goodwill workshops on baseball. He taught the youngsters there the finer points of the sport: defending first-and-third situations, forcing ground balls with low pitches to set up double plays, even handling spitballs. For their part the Japanese players adored Berg and thought his dark complexion—and his unibrow—quite exotic. Berg later called Japan “heaven for umpires,” because the players there were so polite to them.


The trip to Asia also gave Berg an excuse to travel more, and when his fellow ballplayers sailed back home, he headed west instead, touring Korea, China, Indochina, Cambodia, Siam, Burma, India, Iraq, Saudi Arabia, Syria, Palestine, Egypt, Crete, Greece, Yugoslavia, Hungary, Austria, Holland, France, and England. He no doubt returned to spring training out of shape again, but this time no one cared, since he had a fresh larder of tales to regale teammates and reporters with.


Privately, though, one leg of the trip disturbed him. On arriving in Berlin in late January 1933, he immediately picked up several newspapers. Every headline was the same: Germany had a new chancellor, a forty-three-year-old firebrand named Adolf Hitler. Berg then spent the day watching crowds of jubilant Nazis celebrate in the streets. Upon returning home, he told anyone who’d listen that Europe was headed for grief.




CHAPTER 2


Near Misses and Big Hits


Irène Curie wished that it would hurt less each time—that the pain and humiliation would fade. But every time she missed out on a major discovery, she felt the same sting.


Irène was the daughter of the pioneering physicists Marie and Pierre Curie. She was born in 1897, during one of their most productive periods, and often had to compete with their research for attention—something that didn’t come naturally to a shy, retiring girl who sometimes hid behind doors rather than talk to houseguests. (One of the horrors of her childhood occurred when her parents won the Nobel Prize in 1903 for work on radioactivity and a mob of photographers stormed their house.) It didn’t help that Marie, despite her many wonderful qualities, was a distant parent. Polish-born, she’d lost her own mother at age seven and felt uncomfortable with intimacy. Irène and her younger sister were largely raised by their paternal grandfather, and even when the girls clamored for Marie’s affection—clinging to her skirt at night when she returned home late from the lab—she rarely hugged or touched them.


Marie grew even more remote after a family tragedy in 1906. In April of that year, while playing at a friend’s house one afternoon, Irène received word that she’d have to stay there for a few days. No one explained why. Finally, late that night, Marie stopped by and mentioned something about Pierre hurting his head. “He will be away for a while,” Marie said, which Irène didn’t understand. Marie’s siblings from Poland soon arrived, as did Pierre’s brother, confusing the young girl further. It turned out that a carriage had struck and killed her father, which no one told her until after the funeral. The death might have knitted some families together, but Marie dealt with her grief by working even longer hours, and for years afterward she refused to say Pierre’s name aloud.


Adolescence proved no easier for Irène. When she was twelve, Marie enrolled her in an alternative school where she taught math and science on Thursdays. The ten or so students there studied sculpture and Chinese as well, and participated in several sports. (No mere egghead, Marie believed strongly in physical education; the Curies swam and hiked and had a trapeze in their backyard.) The school sounded idyllic, a free-spirited alternative to the stuffy French education system, but Marie held her daughter to exacting standards. She once caught Irène daydreaming instead of working on a math problem, and when Irène admitted she didn’t know the answer, Marie barked, “How can you be so stupid?” and flung Irène’s notebook out the window. Irène had to trudge down two flights of stairs to retrieve it—and meanwhile solved the math problem in her head.


The years 1910–1911 were especially wretched in the Curie household. First, Irène’s beloved grandfather died. Then a scandal involving Marie exploded in the French tabloids. She’d been carrying on with a married man, physicist Paul Langevin, and a newspaper printed excerpts of their love letters. (“When I know that you are with [your wife],” Marie wrote, “my nights are atrocious, I can’t sleep.”) One day the wife threatened to murder Marie in the street, and Langevin challenged the newspaper publisher to a duel. As things became increasingly sordid, both Marie and Langevin suffered humiliations, but Marie, as a woman, suffered more. Mobs threw rocks at her windows and screamed, “Go back to Poland!” Then, when Marie won a second, surprise Nobel Prize a few weeks later, the Swedish Academy asked her not to attend the award ceremony, to spare their king the embarrassment of shaking hands with an adulteress. Marie defied them and attended anyway, but grew so despondent over the scandal that she contemplated suicide. Unable to concentrate on research, much less raising children, she sent Irène and her sister to live with relatives.


It took the cataclysm of World War I to forge a real bond between mother and daughter. In August 1914, Irène and her sister were on holiday in L’Arcouest, a fishing village in northern France sometimes called “Port Science” for its popularity among researchers. Marie planned to join them in a few weeks. But as soon as the war broke out, she dropped those plans and turned all her attention to her precious gram of radium. She’d isolated this speck of radioactive element 88 after several years of backbreaking labor, boiling down eight tons of mineral ore in a cauldron in a shed. It was the basis of all her research, and frankly the most precious thing in the world to her. So instead of going to Port Science to get her daughters, Marie made a run to Bordeaux, in southwest France, to hide the radium from the invading Germans, hauling it in a special lead-lined case that weighed 130 pounds, roughly sixty thousand times more than the radium it was shielding.


Eventually France became stable enough for the Curie daughters to return to Paris. And here’s where Irène finally managed to win her mother’s respect. Drawing on her knowledge of science, Marie established a series of X-ray stations near the front lines to help surgeons locate shrapnel in soldiers’ bodies; she also developed a fleet of vans with mobile X-ray units for the battlefield, which the army nicknamed “Little Curies.” Irène insisted on volunteering for the work, and she proved so adept at it that, at age nineteen, she found herself running a field station in Belgium. She was close enough to the trenches to hear gunfire, and despite the risks to her health—the equipment was poorly shielded at best—she X-rayed thousands of soldiers and repaired the machines when they broke down. She also joined Marie on several harrowing trips to the front in the Little Curie vans. “We were often not sure of being able to press forward,” Marie later recalled, “to say nothing of the uncertainties of finding lodging and food.” But the hardship bonded them, and by war’s end Marie could finally see her daughter as a real, independent woman.


Incredibly, in between trips to the front, Irène found time to earn a degree in physics from the Sorbonne. At war’s end, she joined Marie’s institute as a doctoral student and assistant researcher. (At the time, over half the scientists there were women, both because Marie made it a point to support women in science and because so many young men had died in the trenches.) Irène thrived in this atmosphere, and by the early 1920s had enough confidence to take on an assistant of her own—and, with him, to defy her mother for the first time in her life.
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Frédéric Joliot couldn’t believe his luck. When the war ended, he was just another junior scientist struggling to find a job, largely because he hadn’t attended the “right” schools in snooty Paris. So when he applied to work at Marie Curie’s institute, he hadn’t gotten his hopes up. But as an outsider herself, Marie decided to take a flyer on this tall, thin youngster with a shark fin of a nose. (It helped that her former lover, Langevin, had recommended Joliot on the strongest terms.) The job offer stunned Joliot: as a child he used to clip out pictures of Curie from magazines, and he still revered her. He accepted in a heartbeat. Marie then introduced Joliot to his new boss, Irène.


The youngsters fell into a comfortable partnership, with Irène focusing on chemistry and Joliot on physics. Marie approved of this relationship, as it echoed the division of labor that had proved so successful for her and her late husband. What she didn’t approve of—and was in fact stunned to learn—was that Frédéric also had his eye on a romantic relationship with the green-eyed Irène and had been courting her behind Marie’s back.


Even more astounding, Irène reciprocated Joliot’s feelings. It was a hopeless match, really, given their polar temperaments. He was impulsive, vain, outgoing, and well groomed, always wearing an impeccable white coat in the lab; she was reserved, stoic, and frumpy, sometimes taking naps right on the floor. But they bonded, deeply, over several things—losing fathers at a young age; a passion for social justice; and especially a love of nuclear science. You can see this most clearly in their lab notebooks, which at times read like scientific arias: one of them might start writing up an experiment and the other would pick up the thought midsentence, extending the duet in a different handwriting. After a few years of such intimacy Irène finally accepted Joliot’s proposal of marriage, and on the morning of October 9, 1926, Joliot wedded and bedded his bride—or at least the former. Following the nuptials, they spent the afternoon in the lab.


Suspicious of the match, Marie Curie often introduced Joliot to others not as her son-in-law, but as “the man who married Irène.” Among other things, she felt miffed that Irène and Joliot had changed their surnames to “Joliot-Curie” after marrying. On the one hand, the hyphenation seemed progressive and feminist, a declaration of equality. But cynics noted that Frédéric gained a whole lot more out of attaching “Curie” to his name than Irène did in attaching “Joliot” to hers. As a result, some colleagues began referring to Joliot as “Irène’s gigolo.” They did so both to put the upstart Joliot in his place and to insult Irène, who was in many ways the stronger, dominant partner. Nevertheless, the Joliot-Curies’ marriage, and their research, thrived.


The couple endured their first setback as scientists in January 1932. A few years earlier, physicists in Germany had published some odd experimental results involving radioactive atoms. Radioactive atoms are unstable atoms: they break down and shoot out different types of particles—a sort of subatomic shrapnel. Specifically, the Germans were working with so-called alpha particles. They directed a stream of these alpha particles at a thin sheet of beryllium metal. This in turn caused the beryllium to release a second type of particle. But the identity of this secondary shrapnel proved mysterious. For one thing, it was extremely energetic: it zipped along so fast that it could pass through four solid inches of lead. The most vigorous type of radioactive particle then known was called a gamma ray, so the Germans concluded that this must be a special type of gamma ray and wrote up a paper.
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Two teams began doing follow-up work, including the Joliot-Curies in Paris, and thanks to Marie Curie’s nepotism they had a huge advantage over their rivals. Curie had the best equipment in the world, as well as the most potent sources of alpha particles, including her two grams of radium. (In addition to the original gram she’d hidden during World War I, she’d received another gram as a gift from the women of the United States in 1921, to honor her role as a pioneering female scientist.) Marie in turn gave her daughter and the man who’d married her daughter exclusive access to these scientific riches. In fact, before marrying into the family, Joliot had had to sign a prenuptial agreement specifying that, if Marie died and he divorced Irène, the radium belonged to Irène alone. That’s how valuable the stuff was: at least $100,000 per gram then, or $1.3 million today.


Radium decays into other substances over time, and by sifting through Marie’s radium, among other sources, the Joliot-Curies isolated a sample of polonium, an element that releases an intense stream of alpha particles. They then re-created the German experiment and discovered something startling. Like the Germans, they let the alpha particles strike a sample of beryllium and knock loose “gamma rays.” But they also extended the experiment by putting a block of paraffin near the beryllium and letting the gamma rays slam into it. To their amazement, the paraffin began coughing up protons, another subatomic particle. Protons are vastly heavier than gamma rays; so for gammas to knock protons loose, the gammas had to be moving at unthinkable speeds. It would be like shooting spitballs so hard they dislodged a boulder. Excited, the Joliot-Curies wrote up a paper about their work and mailed it off for publication. Irène was quite pregnant at the time (there were no safety standards about exposing fetuses to radioactivity), so after the paper appeared they took a well-earned vacation to the Curie family cottage near L’Arcouest. (And make no mistake, it was the Curie family cottage: Joliot’s prenup also barred him from claiming any ownership of that.)


Meanwhile, the other person doing follow-up work, James Chadwick in England, was struggling. He worked in the skinflint Cavendish lab in Cambridge, with clunky apparatus and weak sources of alpha particles. He finally cadged a better source from a hospital in Baltimore, which mailed him some nearly spent ampules of radioactive elements used to attack tumors. (There were no postal safety standards then, either.) By the time Chadwick received the ampules, the Joliot-Curies had published their work. But rather than resign himself to losing, he read their paper with a critical eye—and realized that their conclusions smelled fishy. He simply didn’t believe that tiny gamma spitballs could dislodge huge proton boulders. He came to a different conclusion instead.


Scientists at the time believed that atoms were made of two particles: positive protons, which resided in the nucleus of an atom, and negative electrons, which swirled around the nucleus. But some theorists predicted the existence of a third particle, also residing in the nucleus—the neutral neutron. Chadwick wondered whether the strange beryllium “gamma rays” might actually be the first glimpse of neutrons. It would make sense: neutrons, being the same size as protons, could readily dislodge them. And because they were electrically neutral, neutrons could penetrate matter easily, even thick slabs of lead.
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Chadwick spent the next thirty days running and rerunning experiments—sleeping just three hours many nights—and soon had solid proof of neutrons. Accordingly, he sent off a paper to Nature in February 1932. Upon returning from their vacation in Port Science, Irène and Joliot got hold of the paper and were mortified: they’d just missed out on discovering one of the three fundamental particles of the universe. It was the sharpest setback they could imagine—until things quickly got worse.
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After fumbling the discovery of the neutron, the Joliot-Curies redoubled their efforts. Despite having given birth six weeks earlier, Irène dragged Joliot to a lab on an 11,000-foot peak in the Swiss Alps in April. This altitude made the lab an ideal place to study so-called cosmic rays, a stream of subatomic particles that streak down onto Earth from outer space. No one really knew what the rays were back then, and Irène and Joliot wanted to study them and see whether this neutron particle appeared within the shower.


Their work used a piece of equipment called a cloud chamber, a sealed basin with vaporous alcohol or water inside. When cosmic rays zipped through the chamber, they left behind a visible trail of droplets. By subjecting the basin to electric and magnetic fields, scientists could twist or bend the droplet trails, and from the shape of the twists and bends they could infer the size, speed, and electrical charge of the particles. An equipment geek, Joliot adored cloud chambers and would gaze at the trails for hours, fawning over the loops and whorls. Whenever a particularly lovely track appeared he’d gush, “Isn’t this the most beautiful experience in the world?” To which Irène would reply, “Yes, my dear, it would be … if not for childbirth.”


In the Alps, Irène and her husband saw some mildly interesting trails appear, including some odd spirals. The particle that created them apparently weighed the same as an electron, but the trail twisted in the opposite direction, like the trail of a positive particle. Regardless, neutral neutrons wouldn’t leave such a trail, so after two fruitless months the couple dropped the project and returned to Paris with their child.


But that September, an announcement sent them racing back to their lab books. A physicist in California, also using cloud chambers, had found something called antimatter. Different combinations of the three fundamental particles—protons, neutrons, electrons—make up virtually everything around us, and we call this everyday stuff matter. But the universe also contains antimatter, which is basically matter’s photographic negative. (If matter and antimatter touch, they obliterate each other in a burst of energy.) Like the Joliot-Curies, the California scientist had noticed an electron-sized particle tracing out unusual swirls in his chamber. Unlike them, he realized the significance of this: that he’d captured the first proof that antimatter exists. In particular, he’d found a particle called the positron.


When Irène and Joliot dug up their old lab notes, they could only groan. They’d seen the same tracks, the same evidence—and for the second time in a few months had missed a fundamental discovery. This time, their scientific aria was one of heartbreak.
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If 1932 couldn’t end fast enough for the Joliot-Curies, the next few years brought them some redemption. They resumed bombarding different sheets of metal with alpha particles, and they got a nice surprise when they tested aluminum in the autumn of 1933. Normally, a barrage of alphas produced only one type of secondary shrapnel, often neutrons. But bombarding aluminum foil produced both neutrons and positrons—a twofer. No one had ever seen double-barreled radioactivity like this, so the Joliot-Curies decided to prepare a report for a prestigious conference in Brussels in October. The attendees would include virtually every bigwig in nuclear physics—Bohr, Fermi, Dirac, Schrödinger, Rutherford, Pauli, Heisenberg.


The talk could have made their careers. Instead, it nearly ruined them. Because of their previous blunders the Joliot-Curies had gained a reputation as careless, and this new discovery—one that, conveniently, involved both new particles they’d missed before—seemed too good to be true. A brilliant Austrian physicist named Lise Meitner stood up after their talk and declared, with all the sternness of an Old Testament prophet, “That is not so.” She’d run similar experiments in Berlin, she claimed, and had never seen such a thing. It was a damning assessment, and given Meitner’s reputation, most scientists in attendance believed her.


Crushed, Irène and Joliot returned to Paris. Rather than hang their heads, however, they grew obsessed with proving their results valid. They thought about little else, discussing the experiments over every meal and late into the night. After weeks of tediously double-checking everything, Fortune’s wheel finally spun their way. One morning in January 1934 Joliot rolled up the sleeves on his white lab coat and tried rearranging their experimental setup, just to see what happened. He started by pulling the alpha source farther back from the aluminum foil. Then, for no real reason, he removed the alpha source altogether. To his confusion, the radioactivity detector kept recording pings of shrapnel. And not just for a second or two, but for several minutes. This made no sense: the alpha particles were necessary to knock the shrapnel loose, and removing them should have halted everything. So why was the detector still registering hits minutes later? As he often did when perplexed, he called for Irène.
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They set to work, and after a day of frenzied activity—which left their lab uncharacteristically messy—they realized what was happening. In all other known experiments of this type, when an alpha particle struck the metal foil, it immediately knocked something loose. In this case, however, the aluminum was absorbing the alpha particle and becoming radioactive only later, after a delay. That was intriguing, because alpha particles, in a technical sense, are simply a bundle of protons and neutrons. A little ball, really, with two of each. So if an aluminum atom absorbed an alpha particle, it gained two protons in the process. Atoms are defined by the number of protons they have, so if aluminum (element 13) absorbed an alpha with two protons, it must be changing into phosphorus (element 15); the phosphorus then released radioactive shrapnel and disintegrated. In other words, Irène and Joliot had seemingly discovered a way to convert one element into another element via artificial means. It was artificial radioactivity—scientific alchemy.


Poignantly, the very magnitude of this discovery made the Joliot-Curies hesitate. They couldn’t quite trust themselves anymore, not after stumbling twice already. What if their detector was defective? What if they were misinterpreting their results again? What if, what if? Alas, they had an important dinner to attend that night and couldn’t keep working. But they left instructions for a young German assistant in the lab—Joliot’s cigarette buddy—to check every millimeter of their detector for shorts or other flaws.


The German worked all night running various tests, then left a note for Irène and Joliot. They rushed back to lab the next morning, as anxious as teenagers after a big exam. The counter, the German assured them, worked perfectly.


This convinced the flighty Joliot, who was ready to celebrate their discovery. Irène reserved judgment. Chemists are more tactile than physicists, and she needed to see that newly created phosphorus for herself, hold it in a vial. So she devised a plan. They pushed the clutter of the previous night aside and bombarded another sheet of aluminum foil for a few minutes. Instead of placing it in front of a detector, however, this time Irène plopped the foil into a beaker of acid, which began to bubble and hiss, releasing a gas.


If they really had created phosphorus, then that gas was phosphine (PH3). Identifying phosphine was straightforward, but the nature of this setup complicated things, since the P in the PH3 was itself radioactive and was disappearing at a rapid clip. So Irène had to work fast, collecting the gas and carrying out her entire analysis in just three minutes. A lesser chemist would have stumbled under the pressure. Irène didn’t, and found definitive evidence of phosphorus. Alchemy was real.


At this point, watching his wife finish up, Joliot all but burst into song. He began running around the lab, leaping with joy. “With the neutron we were too late!” he shouted. “With the positron we were too late! Now we are in time!”


Still, within the Joliot-Curie family, no discovery counted until the big Curie, Marie, had weighed in. By early 1934, after years of exposing herself to radioactive substances, Curie was suffering from anemia and rarely visited the lab. That afternoon, however, upon hearing what her daughter and the man who’d married her daughter had discovered, the old lioness roused herself and barged into the lab. (She was accompanied, oddly enough, by her former lover, Paul Langevin, who’d since divorced his wife and remained a family friend.) Irène coolly reran the experiment for her mother, dissolving the foil in acid and collecting the gas. As Marie clutched the vial with the phosphorus inside, her daughter could see cracks and ulcers on her fingers from radiation damage. The old woman’s eyes had clouded with cataracts as well, and she had to hold the Geiger counter close to hear the clicks of radioactivity. But when she did, she smiled a smile that could only be described as phosphorescent. Joliot later said, “It was without a doubt the last great satisfaction of her life.”


Marie died a few months later. But in autumn 1935, the Joliot-Curies won the Nobel Prize in Chemistry for their work on artificial radioactivity. Remembering the media swarm that had engulfed her parents, Irène fled her home on the afternoon of the announcement and dragged her husband out to shop for a tablecloth. Still, she attended the ceremony in Stockholm that December and received her Nobel from the same king, Gustave V, who’d twice hung the medal around her mother’s neck.


Fittingly, she and Joliot shared the Nobel stage that year with the man whose discovery of the neutron had so tormented them, newly minted physics laureate James Chadwick. But it was another winner that year—biologist Hans Spemann—whom most attendees would recall in later years, albeit with a shiver. Spemann was German, and at the end of his acceptance speech, he threw out a bizarre salute to the audience—his palm flat and arm extended at the shoulder. The world would soon know it as the Sieg Heil.
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As with most relationship milestones, winning the Nobel Prize together changed things for the Joliot-Curies, especially for Frédéric. A colleague once dubbed him “the most ambitious man since Richard Wagner,” and as soon as he returned from Stockholm he began sketching out plans to build what was then the most ambitious piece of scientific apparatus in the world, a cyclotron. These particle accelerators allowed scientists to study the subatomic world by smashing atoms together. Cyclotrons were also the best way to mass-produce radioactive isotopes.


There was just one problem. Cyclotrons were big, expensive machines, and Joliot and Irène’s institute had no room to house one. As a result, Joliot had to transfer to a new lab in an abandoned power station a few miles away. And with this move, things changed between Irène and Frédéric. As one biographer wrote, they were “only a short walk from one another, but it wasn’t the same as being in the same room, with their heads stuck together over a single experiment.” The Joliot-Curies would be working apart for the first time in their professional lives, breaking up one of the world’s most productive scientific teams.


Far from regretting this schism, however, Joliot pushed for it. As husband and wife, he and Irène were still on good terms, still much in love. Scientifically, though, he was tired of being Irène’s gigolo. He wanted to break free from the Curie matriarchy, to become his own man. They could have their grams of radium and their family cottage—he’d have his cyclotron. He had no idea how badly this decision would burn him.




CHAPTER 3


Fast and Slow


During his Nobel Prize acceptance speech, Frédéric Joliot made a sobering prediction. Artificial radioactivity, he warned, could someday lead to “transmutations of an explosive character,” using something called a “chain reaction.” No one had ever applied that term to a nuclear process before, and Joliot no doubt assumed that the danger lay far in the future. But within a few years, those two words were on the lips of every nuclear scientist in the world, thanks largely to a group of high-spirited physicists in Rome.


Like the Joliot-Curies, the Italian team bombarded samples of various elements with radioactive shrapnel. The difference was that they used neutrons instead of alpha particles. The Italians were also more systematic, starting with samples of the lightest elements on the periodic table and working their way down.


It would have been an ingenious setup, except for one flaw: due to space constraints, all the equipment to irradiate the samples lay at one end of a long hallway, while all the detection equipment lay at the opposite end. Worse, many of their artificially radioactive samples decayed in mere seconds, far longer than it took to walk down the hallway. So, making the best of a bad situation, the leader of the lab, Enrico Fermi, made each experiment a game, challenging his assistants to footraces to see who could get the samples to the detectors the fastest. (Colleagues wandering the hall quickly learned to yield the right-of-way.) The races kept morale high, and each scientist swore he was the fastest physicist in Italy.


One morning in October 1934, when the team was halfway through the periodic table, one of Fermi’s assistants, Edoardo Amaldi, noticed something strange while bombarding a piece of silver. If he performed the experiment on a marble shelf, the silver sample he sprinted down the hallway produced only a few radioactive pings. But if he performed the experiment on a wooden table, the number of pings increased a hundredfold. This made no sense to him. Why would the table matter? He called in Fermi to show him. On a whim, Fermi placed the silver inside a block of paraffin and irradiated it again. When they took off sprinting this time, the detector down the hallway went mad, clicking almost too fast to count all the activity. It seemed, one of them remembered, like “black magic.”


Baffled, the team broke for lunch. But while the other scientists concentrated on filling their bellies, Fermi kept chewing over the odd result. Foot speed aside, he was considered the fleetest thinker in science, and sure enough, by the time everyone reconvened in the lab, Fermi had solved the mystery. (Granted, a typical Italian lunch did last several hours.) The key, he announced, was neutron speed.


When neutrons slammed into a target, one of two things could happen. They could ricochet off, or they could be absorbed by the atoms of the target. And it was the speed of the neutrons, Fermi argued, that determined their fate. Neutrons normally move at incredible speeds (10,000 miles per second), and some elements were simply good catchers; like Moe Berg, they could snag anything thrown at them. But perhaps elements like silver were clumsier, and couldn’t handle heaters. Perhaps they preferred neutrons traveling at more modest speeds (maybe 1 mile per second). Fermi used more sophisticated arguments, naturally, but the overall point was simple: each version of an element preferred neutrons of a certain speed, and when it’s bombarded with neutrons of that speed, it readily absorbs them and turns radioactive. Otherwise, it struggles.


But how, his assistants asked, did that explain the difference between the marble countertop and wooden table? Easy, Fermi responded. Imagine a neutron flying along. Perhaps it doesn’t hit the target directly but rebounds off a nearby surface first. If the material that makes up the surface contains mostly heavy atoms, the neutron will bounce off without losing much momentum—just like a cue ball bounces off the cushions of a much heavier pool table without losing much speed. But if the material that makes up the surface contains lighter elements, then the neutron will lose momentum, just like a cue ball loses speed when it strikes another, similar-sized billiard ball. The key point is that wood and paraffin contain a much higher percentage of light elements, especially hydrogen, than marble does. So when silver was surrounded by those materials, the neutrons ricocheting around got slowed down quite nicely, allowing silver to catch them.


It was a virtuoso performance. Fermi had basically discovered a new law of physics over antipasta. But he wasn’t done. According to his reasoning, a substance with an even higher percentage of hydrogen—say, H2O—should slow down neutrons even more effectively. So the Italians decided to grab some water and test this theory. Why they didn’t fill up a bucket in the nearest sink, no one knows. Instead, Fermi and Amaldi and the others dashed down the steps that afternoon like boys after the last school bell and made for the pond behind the institute. Normally they caught salamanders and raced toy boats there, but today they splashed right in, skimming off the pond scum and scooping up some water.


Back in the lab, Fermi proved right, as always: water slowed down neutrons brilliantly. And although they didn’t yet realize it, this discovery would vastly expand the power of artificial radioactivity. The Joliot-Curies had showed how to turn a few elements radioactive. But with the discovery of fast and slow neutrons, Fermi could now make almost any element radioactive—a skill the world would soon curse.




CHAPTER 4


Crimea to Hollywood


The mob at the wharf was getting desperate. Hordes of murderous Bolsheviks were about to overrun the city of Theodosia, on the coast of Crimea. The ships moored there offered the only means of escape now, and thousands upon thousands of refugees were clamoring to get aboard. Only the barbed-wire barricades surrounding the wharf prevented a full-on riot.


A handful of Red Cross relief workers in Theodosia, including Boris Pashkovsky, spent the afternoon of November 12, 1920, loading supplies onto their ship and preparing to evacuate. Just as they were finishing up, a few rogue soldiers with sabers attacked them, desperate to steal the supplies for themselves. Pashkovsky’s crew beat them back, but duty compelled him to stand guard and prevent looting. He left his post only once, with armed escorts, to bolt down a meal at the Red Cross compound in the city. While there, he kissed his new bride, Lydia, and warned her to stay put at their villa until the Red Cross trucks brought her down to the wharf for evacuation the next day.


Refugees, meanwhile, kept pouring into the city, many of them carrying their entire lives in filthy bundles in their arms. They could hear Bolshevik rifles firing in the distance; later, an ammunition dump exploded with a series of booms. As the mob at the dock grew and grew, Pashkovsky stood guard through it all that night and much of the next day. He never allowed himself to relax until the Red Cross trucks finally rolled through the dockyard gate, bringing dozens of relief workers to safety.


But when the truck doors opened, Lydia was nowhere to be seen. Not panicking quite yet, Pashkovsky ran up and asked where she was, yelling over the noise of the crowd. Was she hurt? Lost? His colleagues wouldn’t meet his eyes. Dead?


Finally the captain of their evacuation ship, the SS Faraby, leveled with Pashkovsky. Lydia was missing. “That damn fool wanted to say goodbye to some friend,” he said, and had run off to the woman’s house. Several hours later she still hadn’t returned, so they’d left her behind.


Pashkovsky immediately declared that he was going after her. Now the captain called him a damn fool: “You’ll never find her. The people are crazy out there.” He pointed to the barbed-wire barricade, to the snarling mob. Pashkovsky could see that there was little chance of fighting his way out, much less of getting back in time. He hesitated, and the captain warned him, “We cannot wait.”


Pashkovsky looked again. Why the hell hadn’t she stayed put?

OEBPS/images/img_0003.jpg





OEBPS/images/img_0002.jpg





OEBPS/images/img_0001.jpg





OEBPS/images/title.jpg
THE BASTARD
BRIGADE

The True Story of the Renegade
Scientists and Spies Who Sabotaged
the Nazi Atomic Bomb

SAM KFAN





OEBPS/images/logo.jpg
H

HODDER &
STOUGHTON





OEBPS/images/cover.jpg
BASTARD
BRIGADE

The True Storylof tlie Secret Plor
to Stop the Nazi Atomic Bomb






OEBPS/images/img_0006.jpg
ARTIFICIAL RADTOACTIVITV






OEBPS/images/img_0005.jpg
ATOMIC STRUCTURE
CHADWICK' DISCOVERY'
e P
©

o,

o - ELECTRON

megative)

© - PROTON

fpositive)

The nucens
contains neutrel

11 of protons netrons s well





OEBPS/images/img_0004.jpg





