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Preface

Formula for an Icon:
 Marie Curie (1867–1934)
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Even now, nearly a century after her death, Marie Curie remains the only female scientist whom most people can name. 

She achieved her iconic status in spite of everything that stood in her way. Women were barred from university study in her native Warsaw, let alone from a career as a research scientist. Yet she succeeded in fully inhabiting that role. She inhabits it still. 

The Nobel Prize in Physics, which she shared with her husband, Pierre, in 1903, and the Nobel Prize in Chemistry, awarded to her alone in 1911, surely helped immortalize her name. “Two-time Nobel Prize winner” continues to provide a ready shorthand explanation for Marie Curie’s enduring fame. She was the first woman to receive a Nobel Prize, and the first person to win two of them. To date she remains the only Nobel laureate ever decorated in two separate fields of science.

Her twin prize medals, identically cast in solid gold, symbolize the gulf between the disparate ideals of womanhood and science. Each medal bears the bearded face of founder Alfred Nobel, the inventor of dynamite. On the reverse, two goddess figures in flowing robes mime a moment of discovery: “Science” raises her right hand to lift the veil from the visage of “Nature,” who stands austere and bare-breasted, holding a cornucopia. The design consigns women to the realm of allegory, while the prizewinner’s name engraved beneath the scene is typically that of a man in the mold of Alfred Nobel. 

The 1903 Nobel Prize brought wealth as well as honor to the Curies, with a monetary reward of 70,000 gold francs. In return, Marie Curie helped burnish the luster of the Nobel Prize, which was then a novel phenomenon, first conferred in 1901. The storm of publicity that blew around her achievement spread both her name and the prize’s name worldwide. 

In 1906, after Pierre’s untimely death in a senseless accident, the grieving Marie vowed to carry on their joint work. She stepped into her husband’s place as director of the Curie laboratory and also took over his chair at the University of Paris, becoming that institution’s first female professor. In her unique position, she could not help but attract numerous talented young women who wanted to work or study under her. They came from within France and also from abroad, as she had done when she left home to study at the Sorbonne. They included eager-to-be chemists and physicists from eastern Europe, Scandinavia, Russia, Great Britain, and Canada. As she nurtured her laboratory mentees, she also organized a small cooperative school for the sons and daughters of her friends, in which she taught a weekly physics class with hands-on activities.

By the time of her second Nobel, she was not only famous but infamous in the wake of a scandalous love affair. It took the Great War, which sent her to the front lines in a mobile X-ray unit of her own design, to restore her reputation as a heroine. In the 1920s, on two triumphal visits to America, she won new admirers by retaining her modest dress and direct manner even when speaking at large gatherings or meeting the president. Well before her death in 1934, she prepared her elder daughter to succeed her as laboratory director. Her younger daughter, who stayed with her at the sanitarium where she passed her final days, later told the illustrious, loving mother’s life story in an acclaimed biography, called simply Madame Curie.

That account, and others that followed, made only passing mention of the forty-five aspiring female scientists who spent a formative period in the Curie lab. Drawn, as Marie herself was, to the mystery of radioactivity, and heedless of its dangers, they joined in discoveries, tested the power of radiation to treat disease, and explored the unexpected world inside the atom as a source of limitless energy. Several returned to their countries of origin to become the first female professors there, or the first faculty to teach the new science of radioactivity.

Given the social restrictions and expectations of their milieux, some Curie protégées abandoned their careers when they married. Others rejected marriage in order to pursue their research. A few managed to combine the two. Those who befriended one another at the lab later banded together in an international society devoted to furthering educational and professional opportunities for women. Long after their sojourns in Paris, they returned again and again to a memory of some small moment in Mme. Curie’s company—her habit, say, of rubbing the tips of her radium-numbed fingers against her thumb, or the way a smile would sometimes light her sad face and render her suddenly beautiful.





Part One 

School of Physics and Chemistry

42 Rue Lhomond, Paris


In the beginning was the Word, and the Word was … hydrogen.

—Diane Ackerman, The Planets: A Cosmic Pastoral

To extract uranium from pitchblende, there are at that time factories.

To extract radium from it, there is a woman in a hangar.

—Lydia Davis, “Marie Curie, So Honorable Woman,” from Samuel Johnson Is Indignant







Chapter One

MANYA (Hydrogen)
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THE WOMAN KNOWN to the world as Madame Curie entered the world on November 7, 1867, as Marya Salomea Sklodowska. The youngest of five children, she answered to Manya at home, as well as to the diminutive Manyusya, and sometimes Anciupecio. She had more pet names than any of her siblings because, in addition to being the baby of the family, she was also petite and precocious. She learned to read on her own by age four, and with such absorption that the older ones made a sport of scheming to distract her.

She owed her early interest in science to her father, Wladislaw Sklodowski, who taught mathematics and physics at a Warsaw high school for boys. He kept a barometer and other scientific apparatus in the family apartments, and communicated his enthusiasm for such things to his son and four daughters. He likewise revered language and literature. When he read aloud on Saturday evenings, he often chose a book in English, such as Charles Dickens’s David Copperfield, translating the text into Polish on the fly. Selections in French or German required no such interpretation on his part for the sake of the children, who spoke several foreign tongues. He also inculcated in them a special reverence for the poets who celebrated the feats of Polish heroes.

The father’s only fault, according to family lore, was his devotion to the lost cause of Polish nationhood. The country, once the largest in Europe, had been gradually overpowered by its aggressive neighbors, Austria, Prussia, and Russia, so that by 1795, all the land area long known as Poland had been partitioned and absorbed by the surrounding nation-states. Citizens who continued to consider themselves culturally Polish united to regain sovereignty, but the nationalist uprisings of 1830 and 1863 were brutally quashed, their leaders hanged, and thousands of followers exiled to Siberia. As a proud Pole teaching at a gymnasium in Russian-ruled Warsaw, Sklodowski provoked the anger of his superior, who fired him. Around that same time, unfortunately, the patriotic professor invested his life savings in his brother-in-law’s business venture—a steam-powered mill in the countryside—which failed and ruined them both. 

A deeper misfortune befell Manya’s mother, Bronislawa Boguska Sklodowska, who had also taught school in Warsaw and served as headmistress of a private academy for girls. A few years after the birth of her fifth child, she developed the first signs of tuberculosis—a disease as deadly as it was common in those days. Though the routes of contagion were not well understood, she took every precaution she could think of, such as keeping separate dishes for herself. Fear of infecting her children forced her to stop hugging and kissing them. As the disease worsened, she sought rest and fresh air (the only available orthodox treatments) at mountain spas in Austria and southern France, accompanied by her eldest daughter, Zofia. For two years, beginning in 1874, Manya lamented the extended absences of these two beloved figures. 

Meanwhile the cost of the mother’s care drove the family into ever poorer lodgings. The desperate father took in more and more student boarders. These boys slept in the children’s bedrooms, pushing Manya and her sisters into the living room, where still more boys came to study in the daytime. Under these overcrowded conditions, the two older Sklodowska girls, Zofia and Bronya, contracted typhus. Bronya recovered after several feverish weeks, but fourteen-year-old Zofia, who had for so long acted as nursemaid to her mother, died of the illness in January 1876. Their mother’s death followed two years later, in May 1878, when Manya was ten.

“This catastrophe was the first great sorrow of my life and threw me into a profound depression,” Mme. Curie disclosed decades later in an autobiographical essay. “My mother had an exceptional personality. With all her intellectuality she had a big heart and a very high sense of duty … Her influence over me was extraordinary, for in me the natural love of the little girl for her mother was united with a passionate admiration.” 

The remaining family members drew even closer together. Bronya assumed many responsibilities of managing the household. The bereaved husband preserved family traditions, including reunions with relatives and friends, which “brought some joy” to all of them. 

Manya had started school at the girls’ academy on Freta Street—the same one her mother had attended, later taught at, and ultimately supervised. Manya had in fact been born in the Freta Street School, near the center of Warsaw, in the apartment that came as a privilege of her mother’s position. The family vacated that home in 1868, while she was still an infant. When she was old enough to return as a first-grade student, she and her sister Helena, one year older, walked some distance to reach the place from their Novolipki Street residence, which lay west of the city center, on the border of the Jewish quarter. 

At the beginning of third grade, in the fall of 1877, the two sisters reported to a different school, closer to home. Because it was a private school for girls, its bold administrator provided a real Polish education in quiet defiance of the Russian authorities. Often the arrival of an official inspector would send the students and teachers scrambling to hide their Polish texts and feign engagement in one of the accepted subjects, such as sewing or Russian history—in Russian. More than once Manya, with her excellent command of the Russian language, was singled out to answer an inspector’s questions. “This was a great trial to me, because of my timidity,” she later wrote. “I wanted to run away and hide.” 

The next school year, which began within months of her mother’s death, found her at Gymnasium Number Three, a government-run girls’ school where, as the grown Manya recalled, the teachers “treated their pupils as enemies.” Only from such a government-sanctioned school, however, could she obtain a legal diploma. Now she walked to school with her friend Kazia Przyborowska, whom she loved like another sister, and after school she returned home with Kazia, whose mother coddled Manya and plied her with sweets.

“Do you know, Kazia,” Manya wrote from a summer vacation at an uncle’s farm, “in spite of everything, I like school. Perhaps you will make fun of me, but nevertheless I must tell you that I like it, and even that I love it. I can realize that now. Don’t go imagining that I miss it! Oh no; not at all. But the idea that I am going back soon does not depress me, and the two years I have left to spend there don’t seem as dreadful, as painful and long as they once did.” 

She was fifteen when she finished school on June 12, 1883, first in her class and winner of the gold medal—a distinction achieved earlier by her brother, Józef, and sister Bronya. Józef had gone directly from the boys’ gymnasium to medical school at Warsaw University. Bronya would have loved to follow that same path, but it was open to men only, so she dreamed of someday studying medicine in Paris, where women were accepted at the Sorbonne. Helena possessed enough education as a gymnasium graduate to become a teacher like their mother, and enough musical talent to sing professionally if she chose to. Before Manya could form a clear picture of her own future, her father rewarded her scholastic success by sending her on a year’s vacation with extended family, beginning with her mother’s brothers in the southern countryside—the same relations who had embroiled him in the financial debacle. Now they treated Manya to the time of her life.

“I can’t believe geometry or algebra ever existed,” she wrote to Kazia. “I have completely forgotten them.” The leisure activities she listed in her letters included reading “harmless and absurd little novels,” walking in the woods, rolling hoops, playing childish games such as cross-tag and Goose, swinging “hard and high,” swimming, fishing with torches for shrimp, horseback riding, and eating wild strawberries. She had the family dog, Lancet, with her in the country that summer, and reported his noisy misbehavior as part of her enjoyment. When the season turned, she went farther south to visit her father’s brother in the foothills of the Carpathian Mountains, where she spent the next few months. 

On festive winter nights Manya and her cousins, dressed as peasant girls, sped off through the forest in a sleigh, guided by young men on horseback. Other sleighs full of revelers met them at the first house they encountered, and a sleigh full of musicians, too. They danced the mazurka and the oberek, also the waltz, for hours. Then, instead of returning home, they rode on to the next house, and the next, in a custom called the kulig. Everywhere they stopped they found a feast prepared for them. Daybreak arrived before they finished their partying at all the hosts’ homes. 

Her year of freedom from care extended through the summer of 1884, when she and Helena were invited to the rural estate of one of their mother’s former pupils. Up north in Kempa, the riverine scenery and hospitality topped even the amusements of the kulig. As she told Kazia, “Kempa is at the junction of the Narev and Biebrza rivers—which is to say that there is plenty of water for swimming and boating, which delights me. I am learning to row—I am getting on quite well—and the bathing is ideal. We do everything that comes into our heads, we sleep sometimes at night and sometimes by day, we dance, and we run to such follies that sometimes we deserve to be locked up in an asylum for the insane.” On August 25, the morning after the St. Louis night ball, by Manya’s own account, she discarded her new dance shoes because she had worn out their soles. 
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Manya’s portrait of Lancet in her diary

Musée Curie (coll. ACJC)

She returned to Warsaw, to her father’s much smaller quarters. He still taught classes, but no longer took in boarders. Manya, nearing her seventeenth birthday, could now add her own wages to the family’s support by giving private lessons in French, arithmetic, or geometry. It was not an easy way to make a living. “A person who knew of us through friends came to inquire about lessons,” she noted. “Bronya told her half a ruble an hour, and the visitor ran away as though the house had caught fire.” 

To further their own education, she and Bronya attended secret sessions of the “Flying University.” The limited course offerings of this itinerant institution depended on the expertise of its volunteer professors, who met with eight or ten students at a time in one or another private residence. Classroom locales shifted often to avoid detection by the police. While study topics such as anatomy and natural history could hardly be considered subversive, providing higher education to women was itself illicit under Russian rule. 

In the spirit of the Flying University, Manya made regular visits to a dressmaking shop where she read aloud to the employees and built up a lending library for them of books in Polish. On her own she read fiction and philosophy, sketched flowers and animals (including Lancet) in a notebook, wrote verses, and figured out a plan that would enable her—and Bronya—to study in France.

She would get a job as a governess. Not only would she earn more money living with a family, but also her room and board would be covered, freeing the bulk of her wages—maybe as much as 400 rubles a year—to pay Bronya’s way in Paris. In another five years, when Bronya became a doctor, then it would be Manya’s turn to go to the Sorbonne, and Bronya’s duty to support her. 

Bronya, who was twenty, had saved just enough money to get to Paris and see herself through one year at the Faculty of Medicine. The plan fell into place in the autumn of 1885, just as Manya had envisioned, but by December her part of it had already fallen apart. Her placement with the B—s, a family of lawyers, made her feel like a prisoner. As she confided to her cousin Henrietta, “I shouldn’t like my worst enemy to live in such a hell. In the end, my relations with Mme. B— had become so icy that I could not endure it any longer and told her so. Since she was exactly as enthusiastic about me as I was about her, we understood each other marvelously well.” Her presence in the B—s’ home ended her innocence regarding human nature. “I learned that the characters described in novels really do exist, and that one must not enter into contact with people who have been demoralized by wealth.” 

She immediately found a new position. This one pulled her far away from home—to Szczuki, some fifty miles north of Warsaw—but placed her with a more tolerable family and paid an annual salary of 500 rubles. En route on January 1, 1886, she imagined she was headed to forested hills of the kind she had admired the previous summer. Instead she found herself surrounded by two hundred acres of agricultural fields, all devoted to growing beet root for sugar production. Indeed, the business of turning the harvested crops into sweetener took place in a dreary-looking factory adjacent to the home of the Zorawski family, her new employers. Past the factory a cluster of huts housed the peasants who worked on the land. The nearby river offered scant recreation, but served the factory and also received its waste. Still, after one month in residence, Manya let Henrietta know how much her situation had improved: “The Z.’s are excellent people. I have made friends with their eldest daughter, Bronka, which contributes to the pleasantness of my life. As for my pupil, Andzia, who will soon be ten, she is an obedient child, but very disorderly and spoiled. Still, one can’t require perfection.” 

She worked seven hours a day—three with Bronka and four with Andzia. The antics of the younger children, a boy of three and a six-month-old baby girl, further brightened her spirits. She had yet to encounter the three older sons, who were away at boarding school and university in Warsaw. 
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Manya and Bronya Sklodowska, 1886

Musée Curie (coll. ACJC)

Sometimes Mme. Zorawska begged Manya to help entertain guests by conversing with them or sitting in as a fourth at card games, and of course she complied. In her free time, of her own volition, she organized a class for the peasant children, teaching them for two hours a day to read and write in Polish, since they learned only Russian at school. Late at night and early in the morning, she pursued her own reading toward her ultimate goal of studying physics and mathematics at the Sorbonne. She named some of these books in a December letter to Henrietta: John Frederic Daniell’s Physics, Herbert Spencer’s Sociology in French, and Paul Bert’s Lessons on Anatomy and Physiology in Russian. She was reading them all at the same time, she told Henrietta, because “the consecutive study of a single subject would wear out my poor little head which is already much overworked. When I feel myself quite unable to read with profit, I work problems of algebra or trigonometry, which allow no lapses of attention and get me back into the right road.” 

She let one disruption in her busy schedule go unmentioned in her letters to Henrietta: Sometime during her first year at Szczuki, she met and fell in love with the Zorawskis’ oldest son, Kazimierz, the university student. Their romance led to a serious commitment, but when Kazimierz announced that he and Manya were engaged, his parents forbade him to marry the penniless governess. Kazimierz could not flout their wishes, and Manya, who could not afford to lose her income, swallowed her rage and shame and stuck to her work. 

The episode darkened her view of the future. In March 1887, three months into her second year at Szczuki, when her brother was contemplating a medical office in the provinces, she begged him to hold out for something better in the big city. If he compromised, she said, then she would “suffer enormously, for now that I have lost the hope of ever becoming anybody, all my ambition has been transferred to Bronya and you. You two, at least, must direct your lives according to your gifts. These gifts which, without any doubt, do exist in our family must not disappear; they must come out through one of us. The more regret I have for myself the more hope I have for you.” 

By the following March she was even more despondent. “If only I didn’t have to think of Bronya,” she confessed to Józef, “I should present my resignation to the Z.’s this very instant and look for another post …” Despite the hopelessness and frustration she sometimes vented, she continued her own higher studies. “Think of it,” she wrote Józef, “I am learning chemistry from a book. You can imagine how little I get out of that, but what can I do, as I have no place to make experiments or do practical work?” 

At Easter in 1889, having fully discharged her duty to Andzia, she left Szczuki for another governess position, this time with the wealthy Fuchs family in Warsaw. She found living in their luxurious home pleasant enough, but was happy to leave it after one year to move in with her father once again and rely on giving private lessons for her income. When she re-enrolled at the Flying University, she found its student body had swelled from two hundred to one thousand women, and its classrooms had perforce relocated from scattered homes to various discreet institutions. 

Through an older cousin on the Boguski side, she gained access for the first time to a real laboratory, located in central Warsaw at the Museum of Industry and Agriculture. In the evenings and on Sundays, by herself, she would go there to try out some of the experiments described in the treatises she was reading on chemistry and physics. 

“I learned to my cost that progress in such matters is neither rapid nor easy,” she later reflected. Even so, “I developed my taste for experimental research during these first trials.” 
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MANYA’S ACCOMMODATING COUSIN, Józef Boguski, had studied chemistry in his youth at the University of St. Petersburg with Dmitri Mendeleev, creator of the periodic table of the elements. This remarkable chart summarized everything known about the building blocks of the material world. At a glance it showed which elements shared common properties, which ones were most likely to combine with which others, and in what proportions. Moreover, it gave scientific meaning to the age-old terms “atom” and “element.”

“Atom” (a-tom) meant “un-cuttable” to ancient Greek philosophers pondering the smallest possible divisions of matter. By the nineteenth century “atom” indicated an invisible, indivisible particle, inconceivably tiny yet still retaining a given element’s traits. “Element,” through the long course of its history, had described a variety of essential entities, such as fire, air, earth, and water. Artisans in diverse early cultures smelted iron, alloyed copper with tin to make bronze, exploited the ornamental virtues of silver, and appreciated the utility of sulfur for cleaning, bleaching, and making medicines and matches. In the Middle Ages, alchemists endeavored to convert certain elements from a base form, such as lead, to the purity of gold. A list of thirty-three “simple substances” drawn up on the brink of the French Revolution added the gases hydrogen, oxygen, and nitrogen to the chemist’s supply. Nineteenth-century discoveries of calcium, potassium, silicon, iodine, and a couple dozen others had increased the number of known elements to sixty-three by the time Mendeleev tried to impose some kind of order on the ever-growing assortment. 

He chose atomic weight as his organizing principle. Although no scale could weigh an entity as minuscule as an atom, the preceding century of theory and experimentation had shown chemists a way around that problem: By weighing equal volumes of different gases, they found hydrogen to be the lightest of all, and assigned it an atomic weight of one. In the reaction between hydrogen and oxygen to yield water, the quantity of oxygen always outweighed that of hydrogen by a factor of eight, so the atomic weight of oxygen was set at eight—until chemists realized that water contained two atoms of hydrogen for every one of oxygen, and corrected oxygen’s atomic weight to sixteen. Since both hydrogen and oxygen combined readily with many another element, these two helped establish the atomic weights of iron, sodium, magnesium, aluminum, and more. 
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Mendeleev’s first published periodic table (in Russian)

Ann Ronan Picture Library / Heritage Images / Science Photo Library

Atomic weight proved to be an element’s most enduring feature. It alone held fast while characteristic colors, textures, and odors typically disappeared when elements combined in chemical reactions. Sodium and chlorine, for example—one a soft, silvery-white metal, the other a poisonous gas—united to form crystals of ordinary table salt (sodium chloride), but their atomic weights remained unchanged. 

When Mendeleev arrayed the known elements in order of ascending atomic weight, he was stunned to see certain chemical properties repeat at regular intervals. This periodic repetition of similarities convinced him he had perceived a law of nature. 

Mendeleev published his periodic table in 1869 in a limited edition of two hundred copies, as well as in journal articles and in a textbook he wrote for his students at St. Petersburg. Since its debut, and thanks to Mendeleev’s own frequent improvements over the following twenty years, his periodic table had become a laboratory fixture. The most current revised version available to Manya Sklodowska at the Museum of Industry and Agriculture included three elements only recently identified: gallium, scandium, and germanium, each named for its discoverer’s homeland. All three occupied places on the periodic table that Mendeleev had intentionally left blank, as though awaiting their arrival. A few unusually large weight differences between successive elements had tipped him off to the possibility of latecomers. In making accommodation for them, he had given them provisional names—such as “eka-aluminum” for gallium—and approximated their atomic weights. Those predictions had since proven prophetic. 

As Manya could see, empty spaces still punctuated the periodic table. At any moment, another new element might emerge to fill a vacant spot below tellurium, below barium, between thorium and uranium, or perhaps beyond uranium—the element deemed to be the heaviest. 

News from Bronya in Paris came as fulfillment of the sisters’ longstanding bargain. Bronya had married a fellow student, a Polish expatriate named Kazimierz Dluski, in the summer of 1890, and established a small medical practice with him. There was room in their apartment for Manya. 

“Your invitation to Paris … has given her a fever,” Wladislaw Sklodowski wrote to his elder daughter. “I feel the power with which she wills to approach that source of science, towards which she aspires so much.” 

On Bronya’s advice, Manya shipped her mattress and other bulky belongings by freight, to save herself the trouble and expense of buying new ones in France. As a further economy, she chose the cheapest possible train fare—a mix of third- and fourth-class tickets that required her to bring her own folding seat for the section of the journey crossing Germany, plus enough food and drink to see her through three days’ travel. 

“So it was in November, 1891, at the age of twenty-four,” she recalled three decades later, “that I was able to realize the dream that had been ever present in my mind for several years.”




Chapter Two

MARIE (Iron)
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NOTHING IN MANYA’S prior travels prepared her for the grandeur of Paris. Although Warsaw boasted its own royal palace, ornate churches, fine townhouses, and historic monuments, they all wore the drab aura of the Russian occupation. In Paris, she found the city’s beauty heightened by the freedom of its citizens, who openly spoke their own language and discussed their ideals in public. Scientific research, which she had pursued in secret, here dominated numerous imposing spaces. The recently completed Louis Pasteur Institute was already drawing researchers from other countries and offering the world’s first courses in microbiology. A grand Gallery of Zoology had opened near the Museum of Natural History inside the Botanical Gardens—which were not merely ornamental but maintained a centuries-old herbarium of medicinal plants. And the new Eiffel Tower, though derided by many as a desecration of the skyline, bore at its base the engraved names of seventy-two astronomers, chemists, physicists, naturalists, engineers, and mathematicians whom France proudly counted among her native sons. 

The University of Paris, the Sorbonne, existed as an exalted city within the city. It boasted a student population of nine thousand, and its professors delivered their lectures dressed formally in white tie and cutaway jacket. 

In the first week of November 1891, Manya enrolled in the Faculté des sciences—one of only twenty-three women, among nearly two thousand men, to do so. She made her name sound at least half French by signing her registration card as Marie Sklodowska, and quickly grew accustomed to being addressed as “Mademoiselle.” 

When evening came, however, and she returned home to her sister and brother-in-law, Paris disappeared. Stepping into the Dluskis’ apartment on the rue d’Allemagne transported her back to Warsaw. Everything about the place, from its décor to the friends it attracted, evoked Poland. Only the doctors’ patients were French. Bronya and her husband served the medical needs of a neighborhood called La Villette, near the slaughterhouses on the northeast outskirts of the city. Manya-Marie traveled from there to the Sorbonne and back via horse-drawn double-deck omnibuses, losing one full hour of study in each direction. 

After a few months of this wearisome commuting, she decided her carfare could be better spent on renting a garret room in the Latin Quarter. In mid-March 1892 she wrote her brother, Józef, from her new lodgings at 3 rue Flatters. “It is a little room, very suitable, and nevertheless very cheap.” She could walk to the chemistry laboratory in fifteen minutes, to the lecture hall in twenty. 

“I am working a thousand times as hard as at the beginning of my stay,” she told Józef. While living with the Dluskis, “my little brother-in-law had the habit of disturbing me endlessly. He absolutely could not endure having me do anything but engage in agreeable chatter with him when I was at home. I had to declare war on him on this subject.” Peace between them had since been restored. “Naturally, without the Dluskis’ help I should never have been able to arrange things like this.” 

In the thrill of her independence, Marie ignored the fact that she did not know how to cook. Meals had simply appeared before her in her childhood home and throughout her employment as a governess. Now, away from Bronya’s table, she subsisted mainly on tea with buttered bread. She did not mind the limited diet, but soon her body rebelled in frequent dizzy spells. When she fainted in front of a Polish classmate, word reached the Dluskis, and Marie’s “little brother-in-law” forcibly took her back to La Villette for a week of proper nutrition. Then, with exams looming, she returned to her garret.

“The room I lived in,” she recalled in later years, “was in a garret, very cold in winter, for it was insufficiently heated by a small stove which often lacked coal. During a particularly rigorous winter, it was not unusual for the water to freeze in the basin in the night; to be able to sleep I was obliged to pile all my clothes on the bedcovers. In the same room I prepared my meals with the aid of an alcohol lamp and a few kitchen utensils. These meals were often reduced to bread with a cup of chocolate, eggs or fruit. I had no help in housekeeping and I myself carried the little coal I used up the six flights.” Even so, the life held “a real charm” for her. 

“All that I saw and learned that was new delighted me. It was like a new world opened to me, the world of science, which I was at last permitted to know in all liberty.” 

The forces that governed the universe—gravity, electricity, magnetism—permeated the lectures she attended, the experiments she attempted, and the treatises she pored over in the library or read in her room till all hours. She realized early on, however, that her years of earnest solo dedication had not adequately prepared her for university study in mathematics. Even her presumed fluency in French sometimes faltered. So she redoubled her efforts, pushed herself harder. At the end of two years, she placed first in her class at the July 1893 examinations and received her degree in physical sciences, the licenciée ès sciences physiques. 

Her educational adventure might have ended there, but a 600-ruble Alexandrovitch Scholarship bought her another garret room, another year at the Sorbonne. “I hardly need say that I am delighted to be back in Paris,” she wrote Józef in mid-September 1893 after a brief stay at home. “It was very hard for me to separate again from Father, but I could see that he was well, very lively, and that he could do without me—especially as you are living in Warsaw. And as for me, it is my whole life that is at stake.” 

She was studying “unceasingly,” she said, in anticipation of the start of courses. This year she would work toward a mathematics degree. Her professors included physicist Gabriel Lippmann, who was at that time perfecting his theory of color photography, and famed mathematician Henri Poincaré.

Early in 1894 Professor Lippmann helped her secure a commission from the Society for the Encouragement of National Industry. She was to study the magnetic properties of dozens of varieties of steel—a matter of crucial commercial importance. Magnets had served as the essential components in navigational compasses for almost a millennium. More recently they had been put to wider use in electrical power technology. The electricity now coursing through the city of Paris enabled telegraph communication, powered streetcars, lit avenues at night, and sent elevators up and down the Eiffel Tower. New instruments were required to generate and measure the modern era’s much stronger electric currents, and these tools relied on magnets at their core. 

The steel investigation, Lippmann suggested, might prove an appropriate topic for a doctoral dissertation, should Mademoiselle choose to progress to the highest level of scholarly achievement. Clearly he judged her capable of such distinction. Meanwhile the work would pay her a small subvention. Mindful of her own inexperience, Marie accepted a friend’s offer to introduce her to a potentially helpful physicist who was already well grounded in research on magnetism. 

Marie’s first impression of Pierre Curie—“a tall young man with auburn hair and large, limpid eyes” standing in the recess of a glass door—lodged indelibly in her memory. He was thirty-five at the time, eight years her senior, though she thought he looked younger than that. “I noticed the grave and gentle expression of his face, as well as a certain abandon in his stance, suggesting the dreamer absorbed in his reflections.” He showed her “a simple cordiality.” As their conversation flitted from science to social and humanitarian concerns that animated them both, they sensed a surprising kinship. 

Neither one of them had come to this arranged meeting with the expectation of finding a life partner. She had been painfully spurned in love. He had long since sworn off intimacy. As he rationalized in some diary notes set down at age twenty-two, “A woman loves life for the living of it far more than we do. Women of genius are rare. Thus when we … give all our thoughts to some work which estranges us from those nearest us, it is with women that we must struggle. The mother wants the love of her child above all things, even if she should make an imbecile of him. The mistress also wishes to possess her lover, and would find it quite natural to sacrifice the rarest genius in the world for an hour of love.” 
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Pierre Curie

Musée Curie (coll. ACJC)

They saw each other next at a meeting of the Physics Society, where Pierre was a regular fixture and a vocal participant in discussions. Soon afterward he sent her, care of Lippmann’s laboratory where she worked on her project, a copy of his recent publication about the symmetry between electric and magnetic fields. He inscribed it, “To Mlle. Sklodowska, with the respect and friendship of the author, P. Curie.” 

“Some time later,” she wrote in her autobiographical essay, “he visited me in my student room and we became good friends.” 

In French, the word for “magnet,” aimant, also means “loving.” Love makes an apt metaphor for the attraction of magnetic opposites. Two bar magnets will cling together when their opposite poles are put in proximity but repel one another if like ends meet. As in the case of human allure, magnetic attraction may fade with time. In fact, although scientists of the late nineteenth century divided magnetic materials into “permanent” and “temporary” categories, they conceded that “permanent magnetism” was probably as elusive as everlasting love. Marie’s assigned research, it was hoped, would expose those aspects of steel manufacture most favorable to the production of durable magnets. 

Since ancient times, smelters had heated iron ore in charcoal fires to produce carbonized steel—a stronger, harder metal than iron for making weapons and tools. Modern French industrialists each followed a slightly different chemical formula, enriching their alloys with additional elements, such as chromium and manganese, to enhance one or another of steel’s most desirable qualities. Manufacturers further differentiated their steel products by customizing their methods of heating and cooling the material, whether by annealing, quenching, or tempering. They guarded the details of these practices as trade secrets. 

Marie received forty-seven samples of French steel for her study. A few of these were shaped in the form of rings, but most were small bars, twenty centimeters (about eight inches) long and one centimeter square in cross section. It fell to her to determine which ones could be most readily magnetized and prove most likely to retain their acquired magnetism through the years. 

Pierre had conducted his own independent research on magnetism at the school where he worked as director of student laboratories. In one project, he demonstrated that materials such as iron and nickel lost their magnetic properties when heated, and he took care to note the temperature at which this change occurred for each of several materials.[1] Pierre was quite familiar with the apparatus required to induce magnetism in pieces of steel, to measure a given magnet’s strength—in short, to subject magnets to almost any type of trial. He showed himself more than willing to share this knowledge with Marie.

Although it was uncharacteristic of either Marie or Pierre to allot much time to diversion, they somehow found opportunities to go places and do things together. One day he took her to Mi-Carême, the mid-Lenten carnival, where a jostling crowd carried Marie some distance away from him, so that minutes passed before they were reunited. The incident weighed on Pierre as a sign of how easily the bonds they were building might rupture. When he asked her to come meet his parents, at the home he still shared with them in the Parisian suburb of Sceaux, she fully grasped the import of the invitation. 

She found Eugène and Sophie-Claire Curie to resemble her own father and mother in temperament, and she warmed to them as readily as she had to Pierre. Still, she could not commit herself to marrying a foreigner. As soon as she finished the academic term and received her licenciée ès sciences mathématiques—with the second highest rank in the exams this time—she hurried home to her own family.

That summer of 1894, separated by a thousand miles, she and Pierre corresponded regularly. “It would be a beautiful thing,” he wrote to her in August, “to pass through life together, hypnotized by our dreams: your dream for your country; our dream for humanity; our dream for science. Of all these dreams, I believe the last, alone, is legitimate.” Only in the realm of science, he explained, could they be certain of accomplishing more good than harm. “The territory here is more solid and obvious, and however small it is, it is truly in our possession.”

A few days later he worried, “I do not know why I have got it into my head to keep you in France, to exile you from your country and family without having anything good to offer you in exchange for such a sacrifice.” At the same time, he honestly believed that professional prospects for her were likely better in Paris than in Poland. If she would not marry him, might she agree to live with him in friendship? There were suitable rooms available “on the rue Mouffetard,” he informed her, “with windows overlooking a garden. This apartment is divided into two independent parts.” 

In September she mailed him her photo, which pleased him “enormously.” He showed her off to his older brother, Jacques, who had been his partner through years of productive research and the invention of several patented scientific instruments, such as analytical balances and meters to assess electric charge. Jacques, a mineralogy professor at Montpelier, thought Marie had “a very decided look, even stubborn.” 

When she did return to Paris, in October, she moved into a room at Bronya’s new medical office, which stood empty outside of visiting hours. Pierre continued his active pursuit as best he could from Sceaux, about six miles south of Paris, where his mother now lay seriously ill, and was being cared for by his father, the local medical doctor.

“I’m not coming to see you tonight,” Pierre apologized in a note canceling a midweek rendezvous. “My father has rounds to make and I will stay at Sceaux until tomorrow afternoon so that Maman won’t be alone.” In his uncomfortable insecurity, he added, “I sense that you must be having less and less regard for me while at the same time my affection for you grows each day.” 

For all his brilliance and originality, not to mention the numerous papers he had published in the physics journals, Pierre had never bothered to complete a doctoral degree. After his undergraduate studies at the Sorbonne, he had served as a laboratory assistant for one of the faculty members, then took the job he currently held—organizing and running the student laboratories at an industrial school. His pupils adored him, and the administration smiled on his independent research activities. Occasionally Pierre pursued a study of some natural phenomenon purely for the joy of intellectual exercise, with no attempt to report his results or claim credit for a discovery. He was so averse to self-promotion that he chose not to apply for a better position when one of the teachers at his school resigned, creating a vacancy. 

“What an ugly necessity is this of seeking any position whatsoever,” he complained in a letter to Marie. “I am not accustomed to this form of activity, demoralizing to the highest degree.” When the head of school tried to gain him an official academic recognition, Pierre sent a no-thank-you note that read in part: “I am told that you intend to propose me again to the préfet for the decoration. I beg of you not to do so. If you win this distinction for me, you will oblige me to refuse it, for I am resolved not to accept any sort of decoration. I hope that you will want to help me avoid taking a step that will make me look somewhat ridiculous to many people. If your intention is to offer me some evidence of your support, you have already done that, and much more effectively, in a way that touched me, by giving me the means to work without worry.” 

Although Pierre was content, he earned only 300 francs per month, about the same salary as a factory laborer. Now Marie’s presence in his life provided the impetus to establish himself professionally, beginning with the preparation of a doctoral dissertation that described his findings of the previous four years, under the title “Magnetic Properties of Bodies at Diverse Temperatures.” 

Marie watched with interest as Pierre successfully defended his thesis at the Sorbonne on a March afternoon in 1895, before a jury of faculty members that included her physics professor, Gabriel Lippmann. These men held Pierre’s future in their hands, but even as they sat in judgment of him, they assumed postures of rapt attention to his expert presentation. “I remember the simplicity and the clarity of the exposition,” she later wrote, “the esteem indicated by the attitude of the professors, and the conversation between them and the candidate, which reminded one of a meeting of the Physics Society.” 

On the strength of his new credentials, as well as recommendations from distinguished scientists, Pierre rose to a new position created expressly for him as professor in the school where he had already worked for twelve years, the École Municipale de Physique et de Chimie Industrielles. His pay nearly doubled, to 6,000 francs per year. Nevertheless he declared himself willing to relocate to Poland if that was what Marie required of him. 

In mid-July, she told her brother the reason for her abrupt reversal of plans regarding the summer holiday. She would not be returning to Warsaw as usual—perhaps not ever. Józef replied:


I think you are right to follow your heart, and no just person can reproach you for it. Knowing you, I am convinced that you will remain Polish with all your soul, and also that you will never cease to be part of our family … And we, too, will never cease to love you and to consider you ours.

I would infinitely rather see you in Paris, happy and contented, than back again in our country, broken by the sacrifice of a whole life and victim of a too-subtle conception of your duty. What we must do now is try to see each other as often as possible, in spite of everything. 

A thousand kisses, dear Manya; and again let me wish you happiness, joy and success. Give my affectionate regards to your fiancé. Tell him that I welcome him as a future member of our family and that I offer him my friendship and sympathy without reserve. I hope that he will also give me his friendship and esteem.” 



Józef and his young family could not travel to the wedding on July 26, 1895, but Marie’s father and her sister Helena came, and of course Bronya and Kazimierz Dluski. The ceremony took place at the town hall in Sceaux, where the bride and groom exchanged vows but not rings. Afterward Pierre’s parents hosted a small reception in the garden at their home. Then the newlyweds rode off on bicycles to honeymoon among the fishing villages of Brittany. 

“When you receive this letter,” Marie told her childhood friend Kazia, “your Manya will have changed her name. I am going to marry the man I told you about last year in Warsaw. It is a sorrow to me to have to stay forever in Paris, but what am I to do? Fate has made us deeply attached to each other and we cannot endure the idea of separating.” 
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Marie and Pierre Curie as newlyweds, 1895

Photo Albert Harlingue. Musée Curie (coll. ACJC)

She would have written sooner, she apologized, but she had only very recently, and “quite suddenly,” reconciled herself to settling permanently in France.

“When you receive this letter, write to me: Madame Curie, School of Physics and Chemistry, 42 rue Lhomond. That is my name from now on. My husband is a teacher in that school. Next year I shall bring him to Poland so that he will know my country, and I shall not fail to introduce him to my dear little chosen sister, and I shall ask her to love him.” 





Chapter Three

MADAME CURIE 
(Tungsten and Molybdenum)
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PART OF BECOMING Madame Curie meant learning how to cook. This proved neither difficult nor mysterious, merely time-consuming. Bronya supplied recipes for a few familiar dishes, along with some hands-on demonstrations. Marie also purchased a cookbook and worked through it methodically, making marginal notes on her success or failure in each culinary effort. Pierre, who barely heeded what he ate, discerned no difference between her successes and her failures, so that in this regard, as in other areas of their lives, they seemed ideally matched.

As Pierre’s wife, Marie was permitted to move her magnetized steel project into the industrial school where he taught. Pierre still lacked his own designated lab space, even after his promotion to professor, but he continued to set up his experiments in the student laboratories, or, when those were occupied, in the corridor leading from the laboratories to the stairway. Here he carried out his research on the growth of crystals, trying to determine the factors that promoted their development. Here Marie installed the equipment for testing magnets made from various brands of steel.

After working within sight of each other through the day, they linked arms and walked the five blocks home to their sparsely furnished flat on the rue de la Glacière, where they dined at opposite ends of a white wooden table that doubled as a shared desk space. 

In the evenings Pierre wrote out the lectures for his new physics course. These alternated at first between crystallography
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