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INTRODUCTION


In many offices of the Belgian multinational, multibillion-dollar chemical company Solvay S.A., a first impression invariably includes coming face-to-face with what has often been termed “The Most Intelligent Picture Ever Taken.” It’s a shot of the attendees of the 1927 Solvay Conference on Physics, the fifth in a series that started in 1911 and is ongoing even to this day. The picture is usually in the reception area or in a hallway leading from it to the general offices, covering the better part of a wall, impossible to miss.

Three rows of formally dressed scientists impassively stare out at the observer from the black-and-white photo, twenty-nine people who at first glance appear to be more interested in getting back to their sessions on theoretical physics than posing for the picture. Some faces jump out quickly, others are not so recognizable except to physicists and chemists observing the image. Albert Einstein is easy to spot, of course, in the front row, dead center, the sun surrounded by the lesser planets and stars in the scientific heavens. Marie Curie had also been accorded a seat up front, but slightly to the left, comfortably flanked by two giants of physics a bit less well known but almost as illustrious, Max Planck to the left in the picture and Hendrik Lorentz to the right. Niels Bohr is in the second row, far right, no doubt just prior to the picture having discussed some facet of quantum theory with fellow disciple Max Born next to him.

Seventeen of the twenty-nine at the 1927 meeting had received, or would receive, Nobel Prizes in either physics or chemistry, almost 60 percent of those in the picture. Hence, the well-worn reference to the high IQs of those in the photograph. Noticeably, only one of the photographic subjects is a woman, Marie Curie, by then the only twice-awarded Nobel Prize winner at the time, for her achievements in both physics and chemistry. She had been the sole woman attending these gatherings until 1933, when she was joined at another Solvay Conference by her daughter, soon-to-be Nobel Prize winner Irène Joliot-Curie, as well as the Austrian physicist Lise Meitner.

Looking at the sober faces of Einstein and Curie, Planck and Bohr, knowing the connection between these people and some of their revolutionary contributions to advancements in the world of science, spurred me on to learn more about the meeting behind the picture. Somewhat akin to observing Newton’s apple dropping from a tree to the ground in his garden (but on an infinitely less-impactful scale), the intrigue of the image caused me to seek out a more complete understanding of the reasons for these gatherings. It turns out the Fifth Solvay Conference on Physics was significant in its own scientific right, not just for cornering the market on Nobel Prize winners to fill the session but for its famous debates between Einstein and Bohr on quantum theory. These two giants of theoretical physics were embroiled in debate on competing theories concerning probabilities versus certainties. Bohr said that quantum mechanics dictated that probabilities of events were the only way to explain the workings of the subatomic universe while Einstein, one of the original discoverers of quantum theory two decades earlier, was not so sure. Instead, he clung to a more classical view that in the real world, measurements were done with certainty, not probability. In previous comments on probability versus certainty that Einstein expressed to Bohr’s like-minded cohort Max Born, Einstein had famously stated, “I am convinced that [God] is not playing dice.”1

Wanting to know more about the Solvay Conference in general led me to do some research that opened my eyes to the profound nature of these meetings. Ernest Solvay, whose namesake company now employed me, had been presented with the idea of sponsoring this meeting as part of his philanthropic ventures in support of his enthusiasm for science. The thought was to bring together a core group of the most intelligent scientists, the “best and brightest” of their day, to discuss the most pressing issues of physics. At the time, it was a novel perspective for professional conferences. Previously, much larger gatherings of scientists intermittently occurred to give papers on various subjects, with little discussion taking place following the formal presentations. In 1910, German physicist Walther Nernst suggested a different approach to support discussion and debate concerning classic physics tenets versus the newly developing, subatomic view of the world that was called quantum theory, which was based in part on the idea that light was composed of energy that traveled in waves as well as discrete particles called quanta. The First Solvay Conference was Nernst’s brainchild, nurtured by the passion and funding of Ernest Solvay.

Twenty-four individuals congregated in Brussels for the First Solvay Conference on Physics, focused on the theory of radiation (interaction of light and matter) and quanta. Marie Curie was one, as was Albert Einstein, the youngest of the invitees. The results, though inconclusive in solving the puzzles presented at the meeting, generated an excitement within the group to continue these forums for idea exchange, which was formalized into the establishment of a triennial meeting. The most recent Solvay Conference on Physics was in 2017, the 2020 edition being postponed until 2021 due to the COVID-19 pandemic. The 2017 session delved into the physics of living matter: space, time, and information in biology. Fifty-eight scientists participated, nine of whom were women (15 percent). This marked a slow increase in female participation reflecting small but gradual growth in STEM (science, technology, engineering, and mathematics) educational and professional opportunities available for women over the past century, as well as women’s career choices moving more in that direction. It represents a determined expansion of female involvement versus Marie Curie’s rare desire to become a scientist in the 1890s, a woman fighting the tide of often overwhelming cultural biases of her time.

As I investigated the history of the First Solvay Conference, I discovered the personal stories of its select participants, especially the two brilliant individuals who have made the greatest impression on people across the world when they think of science, Marie Curie and Albert Einstein. Wonderful biographies already exist about these two fascinating subjects, voluminously detailing their backgrounds and accomplishments. I know because I’ve read a number of them and reference their insights liberally throughout my book. Understanding Curie’s and Einstein’s experiences, their struggles, and their varied interactions helped me to appreciate the very personal challenges and sacrifices they made in striving to excel in their chosen field. Their meeting at the First Solvay Conference began an enduring friendship that was influential for both.

In researching for this project, examining primary source material proved difficult as the coronavirus appeared in 2020. The pandemic resulted in limited staffing of, and restricted access to, many libraries worldwide. Fortunately, the online availability of a variety of information from both primary and secondary sources about many of the characters and events of this story, especially concerning Curie and Einstein, made the search process more manageable than I could have anticipated.

In this regard, two resources of particular note stand out. The Collected Papers of Albert Einstein is a Princeton University Press/Hebrew University/California Institute of Technology project still undergoing completion but readily available to all on the Internet since 2014. It includes digitized English translations of letters and documents to and from Einstein, currently covering the period from the late 1800s through the 1920s, more than adequate for my purposes. This work contains his writings and correspondence, needless to say a wealth of information about the manner in which Einstein approached the world over this period, whether in formal papers or conversing with scientific peers, personal friends, or the women in his life.

The second item was a find that was as unexpected as it was valuable. In searching for information concerning the liaison between Marie Curie and Paul Langevin, by chance I followed an Internet thread that led me to a finding aid for the papers of physicist Marcel Brillouin, a French contemporary of the two scientists and fellow attendee of the First Solvay Conference. These writings were contained within a collection of the papers of his son, physicist Léon Brillouin, in the American Institute of Physics in College Park, Maryland. Marcel’s papers include a file of notes he kept, handwritten in French, describing in great detail the events, as told by Langevin’s wife Jeanne to Brillouin’s wife Charlotte as well as himself, about the infamous affair between Curie and her husband Paul. Also included is correspondence related to the situation between Brillouin and two fellow physicists, Jean Perrin and Hendrik Lorentz. To my knowledge, this appears to be the first time this Brillouin background information has been publicly utilized in describing the story of the relationship. It presents a stark contrast to the manner in which this star-crossed pairing has been portrayed in past retellings. The journal is much more sympathetic to Langevin as well as unforgiving to Curie, in keeping with how a conservative Frenchman at the time might view the situation. It’s an eye-opener, to be sure, comprising the basis for much of chapter eight.

At the same time, digging into the history of the conference itself led me to more fully appreciate the dedication and perseverance of Ernest Solvay. As he aged from supremely successful businessman to scientific philanthropist, his efforts pointed toward providing scientists like Curie and Einstein with a dynamic forum to share groundbreaking theory and experimentation and to debate the merits of alternative approaches in an open and global manner. The small group setting of that first Solvay Conference encouraged frank discussion in the daily formal sessions as well as at breaks and meals spent in each other’s company. The uniqueness of these conferences was noted by the participants, who once invited were excited to return to future gatherings. My good fortune in being able to discuss these conferences with Solvay’s great-great-grandson Jean-Marie, who is still very much involved in these gatherings, provided some insightful commentary shared in the epilogue.

Genius indeed comes in many forms, crossing genders, nationalities, and races. For in science, as in other walks of life, once found, if it’s carefully nurtured on both a professional and personal level, it has the chance to fully bloom. If not, as many in this book could attest, it can still be exhibited by those strong enough to overcome barriers placed in their paths. Either way, there is little doubt that developing an intelligent, competitive environment drives creativity and innovation, whether in business, academia, or life in general. It’s needed to propel our society forward, with our institutions hopefully providing a level playing field and opportunities for success. But just the process of those with unmatched brilliance being brought together to exchange opinions derived from deep thought and experimentation can be supportive as well, sometimes achieving a meeting of the minds and sometimes requiring further exploration and discovery, which can lead to society’s ultimate benefit.






CHAPTER ONE The First Solvay Conference: A New Approach


It was still difficult for Marie Curie to compose herself as she packed up to leave the Hotel Metropole in early November 1911. She had received devastating news, almost on the heels of the elation she had felt only a few days before. Then, it had been a special delivery telegram from the Royal Swedish Academy of Sciences, notifying her of being awarded the Nobel Prize in chemistry. No one had ever won two Nobel Prizes before, her first coming eight years prior as a co-winner of the prize for physics along with her beloved husband Pierre Curie for their research on radioactivity. This second award was for the discovery and purification of the chemical element radium, as well as the discovery of polonium.

Now came the bombshell reports on the morning after the conference concluded, the French press publicizing speculation, for all to read, about her private love letters. Only these were not dated pledges of everlasting adoration for her husband Pierre, who had been dead for five years. Rather, they were much more recent impassioned expressions of devotion to her lover of the past eighteen months, Paul Langevin. He was a distinguished French scientist and mathematician in his own right, a former protégé of her late husband, and, more important, a married man. She was now being labeled a “home-wrecker,” and the papers went further, tarring her with a xenophobic brush as a foreigner, being born and raised in Poland, and a Jew, which was a complete fabrication designed to appeal to the deep anti-Semitism still present in much of France and Europe. As the stories began to spread from France to Belgium, where she was attending the First Solvay Conference on “The Theory of Radiation and Quanta” along with Paul, the two had quickly determined it would be best to take a train back to Paris at the first opportunity.

Marie hated to drop everything and scurry back home. It was against her very nature to bow to public pressure and extract herself from the conference, its important mission, and the preeminent scientists who were in attendance. After all, Marie’s inherently strong will and principled character had driven her to triumph over so many adversities. She had suffered personal tragedy in her family when she was a child in Warsaw, overcoming the deep despair seared into her soul by these events to achieve her goal of scientific education and discovery. The oppressive Russian rulers of her native Poland had been unable to keep her thirst for knowledge unquenched as she defied their restrictions through clandestine scientific studies with other like-minded young ladies. Finally, she had broken free and come to Paris, where she fashioned a life of study, research, and family with her husband Pierre and two daughters, winning with him a Nobel Prize in the bargain. Hers was a life that had already inspired women around the world.

Now she had gathered in Brussels with others of scientific brilliance at the invitation of the multimillionaire Belgian chemical industrialist Ernest Solvay. He had paid one thousand francs apiece for all twenty-three guests to ensconce themselves in the luxurious Hotel Metropole to debate the very future of how they could reconcile major disruptions of well-accepted theories of physics that were unfolding quickly through scientific experimentation at the atomic level over the past few decades. Solvay had been convinced by German scientist Walther Nernst that this was the surest way to get the undivided attention of these individuals, all men except for Marie, and have them discuss and deliberate over the clash of theories that were threatening the old, long-established Newtonian views of matter and energy. But journalists were now implying that her attendance at the conference with Langevin was just a cover for a pleasure jaunt as part of their illicit relationship. If they did not return immediately, but delayed for even a day, it would certainly provide more grist for the ever-churning press and their insatiable appetite for scandal. She needed to be with her two young girls, and he with his family, to defend themselves as best they could. Marie was determined to fight for her honor against the tabloid innuendo.

Curie’s thoughts flashed back to earlier in the year, when she had disturbingly experienced something similar at the hands of the Parisian press. Then, she had been persecuted by the conservative newspapers as unfit to be considered for a chair in physics in the prestigious French Academy of Sciences, in spite of her Nobel award and her well-publicized discoveries of radioactivity and radioactive elements. She had applied for this seat in late 1910, and appeared to have had relatively scant competition. The major exception was Édouard Branly, an engineer who was a pioneer in the field of wireless transmission that eventually supported invention of the radio, and himself a winner of the Nobel Prize for physics in 1909 for contributions to wireless telegraphy. The very idea that a woman could be chosen over a man for a seat in the most exalted scientific assembly in France had the majority of both sexes in the country in an uproar. French writer Julia Daudet and actress Madame Marthe Régnier commented publicly on the impropriety of Curie’s quest for equal treatment by the French scientific community.1 A Parisian journal, Excelsior, the city’s illustrated daily paper, had run a front page article on Curie. It was complete with images of Curie from head-on as well as profile viewpoints, much as a wanted criminal would be depicted, attempting to show her “unsavory” foreign and potentially “criminal” characteristics.

But both candidates had their supporters, along with another minor nominee, physicist Marcel Brillouin, and when the final session on the matter took place at the end of January 1911, it was attended by a larger-than-usual throng of public spectators as well as Academy members. A statement about the logistics and attendance at the spectacle said it all: “To prevent incidents, [Academy President] Armand Gautier, who was chairing the session, instructed the ushers to ‘allow everybody in… except women, of course’!”2 In the first round of balloting, Branly led Curie by the slimmest of margins, 29–28, with Brillouin a forgotten third with one vote. Since there were 58 total votes and a majority of 30 minimum was needed to win, a second round was required, which Curie lost by two votes, 30–28, never again attempting to join the Academy.3 Close to seventy years later, the first woman elected to this scientific body as a full member finally broke its long-standing gender barrier in 1979.

Now, Curie was going back to fight the same prejudice and injustice that allowed French public opinion to heap scorn upon her reputation once again. This time for finding love with a married man, separated from his wife, who appeared to be forgiven his sins by much of French society simply because he was a man.

The year before, while Langevin and Curie were nurturing the beginnings of their relationship, Walther Nernst had made contact with Ernest Solvay to propose a special meeting, something that would be unique in the scientific community. Nernst was a strategic planner, and he saw an opportunity to lay the groundwork for a gathering from which he could gain long-term benefit as well as address a burning issue in the scientific community. Classical physics was being challenged by the developing theoretical concept of quantum theory as well as significant experimental evidence to support it, some of it generated by Nernst himself. If key scientific thought leaders could be brought together to agree that the newer theories were credible, Nernst’s own work might just be thought worthy of a Nobel Prize.

Certainly, other conferences, congresses, and various formal gatherings had occasionally taken place for scientists, but not on an invitation-only basis for a limited group of the highest-level thinkers. Only one international conference on physics had ever been convened, in 1900 in Paris with over 750 scientists from twenty-four countries.4 Papers there were presented about work that had been completed, with no ensuing debate conducted on current issues facing the researchers. With only twenty-four proposed participants at the Solvay council, the new format would allow time to present papers to the attendees on important, controversial subjects, followed by energetic discussion and perhaps even development of alternative solutions to some of the issues. Nernst suggested that by offering to host these individuals in an all-expense-paid manner, Solvay could ensure the greatest probability of full attendance. And, for good measure, he noted that it would be an ideal gathering in which Solvay, who had his own particular views of physics and science in general, could address the assembly.

Solvay was agreeable to most everything proposed. But he wanted further discussion on the composition of the list of attendees such that it was more evenly balanced across the main countries that would be sending participants. He also wanted to make sure they had selected an appropriate moderator. Then he let Nernst draft an invitation that Solvay signed and sent in June 1911 to the chosen participants for the conference, set to begin in late October. Twelve of the invitees were also requested to prepare and deliver reports on specific subjects in which each was an expert. The papers were to be sent to all the attendees beforehand so that they would have time to read and reflect on the contents before the actual conference. The invitation stated, in the scientific vernacular of physics, the overriding issue that urgently required their attention, “We are at the moment in the midst of new developments regarding the principles on which classical molecular and kinetic theory of matter has been based. First of all, the logical development of this theory leads to a radiation formula whose validity is incompatible with all empirical results; furthermore, from this same theory also follow the propositions on specific heats… that are likewise refuted by numerous measurements.”5 More plainly put, this amounted to a dire warning for the scientific world: We are on the verge of tearing down and replacing a major portion of the foundation of our own long-standing scientific house, and we can’t all adequately agree on an explanation as to why we are doing it.

Much of this schism in scientific theory was caused by the ideas generated by the brilliance of Albert Einstein. At thirty-two, he was the youngest scientist invited to attend the conference. A German-born Swiss resident then a university professor in Prague, Einstein at the time of Solvay’s meeting was beginning to become the most inventive physicist, and ultimately the most famous scientist, of all time. In 1905 he had authored four papers that eventually would stand the scientific world on its head. To the general public, perhaps the most famous of these was his treatise on the special theory of relativity, E=mc² (energy equals mass of a body multiplied by the speed of light squared), which stated the direct relationship of energy to mass and theoretically provided the basis for understanding the awesome energy contained in the mass of a particle as tiny as the atom. Somewhat remarkably, due to political infighting in the scientific community, instead of being awarded a Nobel Prize for this insight, he actually received the prize in 1921 for work in theoretical physics related to explaining the photoelectric effect. This was an important concept that he suggested in another paper he authored in 1905, postulating that light sometimes behaved like a wave of energy and sometimes behaved like discrete particles of energy, or quanta. At the Solvay conference, this radical departure from classic physics’ interpretation of light as strictly a wave of energy was one of the key pillars of scientific theory that was under attack, and Einstein was leading the charge.

Altogether, of the twenty-four attendees at the First Solvay Conference, nine had won, or were to win, a Nobel Prize in either physics or chemistry, almost 40 percent of this illustrious group. Never had there been a concentrated gathering of such intellectual capacity. Reading their names was like listing members of a scientific Hall of Fame. Hendrik Lorentz was a Dutchman who was asked to chair the event because of his renowned intelligence, amiability, and mastery of multiple languages. He had been awarded the 1902 Nobel Prize in physics with a pupil for their theory on electromagnetic radiation. Max Planck was a Berliner whose revolutionary concepts concerning energy and light were the basis for the development of quantum theory even before Einstein, and for which he was awarded the 1918 Nobel Prize in physics. Jean Baptiste Perrin, a Frenchman, gained the 1926 Nobel Prize in physics for the experimental confirmation of the atomic nature of matter. He and his wife were close friends with the Curies. Nernst, the German chemist, spent a lifetime investigating thermodynamics, or the relationship among temperature, work, heat, and energy. Much of his experimentation supported the newly developing quantum theory, of which the First Solvay Conference was to spend much of its time debating and subsequently agreeing on, bolstering Nernst’s bona fides for which he finally did receive the 1920 Nobel Prize in chemistry. Besides these four, plus Curie and Einstein, the other Nobel Prize–winning scientists in attendance included Ernest Rutherford (1908 in chemistry), Wilhelm Wien (1911 in physics), and Heike Kamerlingh Onnes (1913 in physics).

Genius was certainly a term that applied to the participants, but not only because of each attendee’s inherent intellectual abilities. From Thomas Edison’s more practical definition of genius, “one percent inspiration and ninety-nine percent perspiration,” the word as applied to this assembly signified a varying combination of insightful idea generation in the fields of physics and chemistry combined with tireless, dedicated efforts to prove these ideas. Often, these experiments took days, weeks, or months in order to develop workable hypotheses and then show incontrovertible proof of the nature of these thoughts. In some cases, it took years to develop just the right conditions and employ specially devised equipment to prove a theory.

That was the situation for Einstein’s general theory of relativity, famous for its leading to the expectation that starlight would be bent, however imperceptibly, when in close proximity to a very large mass, like a star in the solar system. Classical Newtonian theories of gravitation also predicted this phenomenon, but not nearly to the degree foretold by Einstein’s theoretical work. Proposed in 1915, it wasn’t until a total solar eclipse took place four years later that this hypothesis could be proved, and astronomer Arthur Eddington’s work showed just that with photographic evidence produced during the eclipse. The world was astounded, the New York Times headline of November 10, 1919, reading, LIGHTS ALL ASKEW IN THE HEAVENS—MEN OF SCIENCE MORE OR LESS AGOG OVER RESULTS OF ECLIPSE OBSERVATIONS—EINSTEIN THEORY TRIUMPHS.6 People were utterly amazed as they tried to comprehend how light could be bent, let alone by as much as Einstein had predicted, but science now had tangible evidence to prove it could be done.

Similarly, it took years of experimentation for Marie and Pierre Curie to prove their hypothesis that radioactivity was a property inherent to many heavy elements, not caused by chemical reactions between elements and compounds, but actually a product of atomic decay of the elements themselves. Then, it took even longer to develop and implement the processes to purify the element of radium for identification, for which Marie Curie herself was to win her second Nobel Prize. Instrumental to all of this was the funding needed to carry out the experimentation to demonstrate proof of these concepts.

As scientific discovery progressed during the late 1800s, becoming more complex, especially related to investigations at the atomic level, invention of experimental methods and specific tools of observation were required. Repetition of these experiments for reproducibility of results was just as important in showing that a theory could be reliably reduced to practice. Having an adequate laboratory to make all this happen, one with enough space for conducting experiments, enough of the right kind of equipment, and enough trained personnel to proceed efficiently and effectively along the way was almost as much a goal of each experimental scientist as were the generation of ideas that needed exploring.

As such, monetary grants were increasingly sought in order to finance the mission of science, to understand the natural world through observation and experimentation. As the 19th century came to a close, it became exceedingly difficult for isolated individuals of intelligence and independent wealth to serendipitously delve into the world’s natural mysteries in search of answers. In the arts, the sponsorship of royal or wealthy patrons still allowed many a genius to be creative and productive in a leisurely manner, whether painting a portrait or composing a symphony. In the sciences, many European countries had associations that pursued greater understanding of the physical world through granting of monies to individuals or teams deemed worthy by association members of support for exploration and discovery. The Academy of Sciences in France was one such organization, reviewing scientific papers and funding specific investigations. Major cities in many of these countries had universities that sought professors who could promote in-depth investigation for their students and themselves. A number of the more prestigious universities paid well, and offered their professors laboratories that had state-of-the-art equipment and facilities. Germany led the way, with centers of higher learning that strongly supported scientific research across the country, including in Berlin, Munich, and Leipzig. France had the Sorbonne. England’s Cambridge and Oxford were scientific research focal points, as was Copenhagen’s University in Denmark, just to name a few. Competition became more intense in the scientific community to secure professorships at these top universities, with their generous salaries and laboratory resources.

Then, in 1896, the Swedish-born chemist, engineer, international businessman, and philanthropist Alfred Nobel died. He had spent much of his life building a fortune based on the explosive power of nitroglycerine. Nobel learned how to control its volatile destructiveness by blending it with additives that made it more stable in processing and handling. The result was the patented material dynamite, a product that revolutionized the world for both better and worse. For better by providing a product that could be used simply, easily, and cheaply to blast tunnels, mines, and canals around the world. This paved the way for changes that assisted the digging for mineral resources as well as providing the means to build infrastructure that allowed people and products to move across the globe in a more efficient manner. For worse in that dynamite itself had the power of immense human carnage when used to make explosive munitions.

When Nobel died at the close of the 19th century, he was concerned about this deadly legacy of dynamite and thus determined to leave one more lasting mark on the world. His will dictated the use of the vast majority of his fortune to fund highly prestigious, generous monetary awards. It stipulated that this capital “is to constitute a fund, the interest on which is to be distributed annually as prizes to those who, during the preceding year, have conferred the greatest benefit to humankind… divided into five equal parts… in the field of physics… chemical discovery or improvement… discovery [in] physiology or medicine… in the field of literature… and advancing fellowship among nations, the abolishment or reduction of standing armies, and the establishment and promotion of peace congresses.”7 The Nobel Prizes were born, the richest grants ever established for use by the ingenious and industrious few who were judged as having scaled the heights of scientific discovery or furthered the cause of peace.

Beginning in 1901, the prizes for physics and chemistry were awarded by the Royal Swedish Academy of Sciences in ceremonies of great pomp and circumstance. In addition to a gold medal and diploma presented to the recipient by the King of Sweden, a cash amount followed shortly thereafter. In 1903, when Marie Curie and her husband Pierre received the award for physics, it was also given to a third recipient, physicist Henri Becquerel, whose experiments on uranium had inspired the Curies to do their groundbreaking study on radioactivity. The cash award was a significant sum, 70,000 francs, worth about $18,000 in 1903 and close to $500,000 in 2019 dollars. With multiple winners for physics, there were two 70,000 franc awards provided that year: one to Becquerel and one to the Curies as a pair.8 Many in the scientific community felt the Curie award was actually being bestowed upon Pierre, who they viewed as having only received assistance from his wife Marie rather than both being equal contributors. In fact, the official nominating letter for the award had originally spoken of only Becquerel and Pierre Curie, entirely omitting Marie from recognition. Only after Pierre complained vociferously was it agreed that Marie would be added to the nomination, eventually becoming part of the award.9

What to do with 70,000 francs? Earlier that year, the Curies had been invited to attend a session of the Royal Society of London, the oldest scientific association in the world. Pierre gave a talk about the discovery of radioactivity, with Marie in the audience as the first woman ever allowed to attend a Royal Society meeting.10 Over the next few days, they were honored at banquets and receptions hosted by the cream of London society. At one such dinner, after admiring the brilliantly sparkling jewels adorning their hosts and guests, the plainly dressed Marie remarked to Pierre as they retired for the evening that she had spent much of the dinner speculating on how many research facilities could be built with each woman’s necklace, finally thinking that, with all the precious stones in the room, it was almost too great a number to calculate.11 Certainly, though both Curies had been content to live the spartan life of scientists dedicated to their investigative efforts, the sudden windfall of 70,000 francs, courtesy of a Nobel Prize, was the ultimate funding achievement. In Marie’s view, ever practical and supportive of her husband, it was truly a godsend, “a unique chance of releasing Pierre from his long hours of teaching, of saving his health!”12 Not a thought of how it might improve her life was mentioned in her correspondence or comments to others about their good fortune.

Philanthropy of this magnitude was not unheard-of in the scientific community. The trend had been developing since the early 1870s, mainly in the form of magnanimous giving to support university scientific studies. The Clarendon physics labs at Oxford as well as the Cavendish research center at Cambridge were early examples, as was Andrew Carnegie’s financing of the California Institute of Technology in 1891.13 However, what was rare in this mix was the intense personal interest that a particular philanthropist, Ernest Solvay, had taken in the sciences, specifically physics, chemistry, physiology, and sociology. Pursuit of these subjects became the focal point of his life’s study and charitable giving in the early 1900s. This, even though due to ill health he did not receive university instruction but rather was a self-taught scientist. Interestingly, Alfred Nobel, though receiving training as a chemist and engineer, had always experienced poor health as well and never attended a university to receive a degree. Other similarities between Solvay and Nobel were quite noticeable, from their amassing fortunes based on their own novel chemical processes and products to their sharing in the value of scientific investigation and discovery and desire to generously reward these explorations.14 Here were two philanthropists who ardently desired to support the sciences but in slightly different, but significant, ways. Nobel for demonstrated achievements, Solvay in support of exploration, investigation, and development of potential future solutions to scientific phenomena.

By the 1890s, Solvay had become spectacularly wealthy through his practical invention of a more efficient, and thus less costly, process to manufacture soda ash (the compound sodium carbonate) for use in making glass and soaps. But he had always sought to spend more time concentrating his efforts on theoretical science, intuitively convinced that there was a unifying principle or law waiting to be discovered that could unite physics and chemistry with physiology and sociology, an “all-embracing Law” that could connect them all.15 He spent much of his effort and money at the turn of the 19th century searching for this unifying theory, but time wore on and his hypotheses in this regard were not accepted by the scientific community. It was then that he found his real mission, and talent, was to bring the most brilliant scientific minds of his age together to share insights and speculation and find solutions for the world’s most difficult issues affecting these four scientific disciplines.

When Walther Nernst saw that his own novel experimental results were moving him toward agreement with Max Planck’s and Albert Einstein’s views on quantum theory, he moved to take advantage of Solvay’s willingness to financially back a conference of the highest level to discuss and hopefully agree on this radical quantum departure from classical physics views on light and energy. Through a mutual acquaintance, Belgian University of Brussels professor and chemist Robert Goldschmidt, Nernst approached Solvay with what he knew would be a proposition too good for Solvay to resist. It was time for the selected elite brainpower of the European physics community to assemble to have an open discussion concerning the earth-shattering possibilities of quantum theory as it was unfolding in real time. Hopefully, this would allow them to come to some sort of consensus concerning this most vexing of problems to reconcile with classical Newtonian physics gospel. Nernst was anxious to have scientific agreement on quantum theory to justify his own findings. He felt it would be appropriate for someone like Solvay, who desired nothing more than the supercharged networking opportunity this event would provide, to spearhead the effort and sponsor the select list of attendees in Solvay’s hometown of Brussels.16 Besides, Solvay felt the very real need to address this scientific conundrum head-on. His own great-great-grandson Jean-Marie noted in a current-day article on the subject, “Ernest Solvay himself understood the reality of this crisis, and wanted to participate in its resolution.”17

Einstein readily agreed to attend, and responded positively to Nernst on the “Solvay” invitation, “I accept your invitation to the meeting in Brussels with pleasure, and will gladly write the report you had in mind for me. I find the whole undertaking extremely attractive, and there is little doubt in my mind that you are at its heart and soul.”18 They had only just met the previous year when Nernst had visited Einstein in Zurich. His experimental work was coming closer to Einstein’s theoretical quantum views, and Nernst wanted to evaluate the young scientist in person. He wrote of the encounter, “I visited Prof. Einstein in Zurich. It was for me an extremely stimulating and interesting meeting. I believe that, as regards the development of physics, we can be very happy to have such an original young thinker… Einstein’s ‘quantum hypothesis’ is probably among the most remarkable thought [constructions] ever.”19

Due to Einstein’s revolutionary yet intriguing theories, he had begun to steadily climb from obscurity. The last few years had been a blur of activity and career change for him. In 1909, Einstein left his position as a Swiss patent examiner. Almost simultaneously, he was invited to receive an honorary doctorate at the University of Geneva for his groundbreaking theoretical physics papers and their influence on Charles Guye, a physics professor at the university, who recommended Einstein for the honor.20 In July, the university was throwing itself a party, celebrating the 350th anniversary of its founding by the austere and righteous reformer John Calvin. Coincidentally, among the over 100 recipients of the awarded doctorates were both Marie Curie and Ernest Solvay; the three may have made their initial acquaintance at this event. At the evening’s grand feast, Einstein commented in his discussions with a Geneva resident in attendance, “Do you know what Calvin would have done if he were still here?… He would have erected a large pyre and had us all burned because of sinful gluttony.”21 No further conversation followed between the two, as Einstein’s characteristic witty observations, often humorous and always incisive, were rarely filtered.

At the same time, Einstein continued to experience increasing strain in his marriage. He had met his wife, Mileva Marić, when they were both students at the Zurich Polytechnic, a technical college. Mileva was herself a solid mathematician and physicist, a few years older than Albert, but they seemed to intuitively connect. He did not consider her attractive in a classical sense, but rather for what she represented: a person who understood the way he thought, who could discuss ideas of the physical world and beyond, who could perhaps share his wildest notions about the universe. But, as their time together wore on, even after they had begun a family with two boys that they both seemed to truly care for, Einstein was to become more distant.

Later that year, in October, Einstein started a position as an associate professor of physics at the University of Zurich. Before he settled into the job, he gave a speech at a physics conference that threw down the gauntlet to classical theory. This was the first time Einstein had ever been asked to deliver a paper to a gathering of physicists. He gave a presentation before more than one hundred scientists gathered in the picturesque town of Salzburg, high in the Austrian lake district, at the 81st Congress of German Natural Scientists and Physicians. In a topic that pitted classical physics against the new quantum theory, Einstein expounded on why light could be a wave as well as a discrete packet of energy. Those in attendance were intrigued by the theory, and debated it vigorously. Wolfgang Pauli, a future groundbreaker himself in quantum theory, stated the speech was “one of the landmarks in the development of theoretical physics.”22 Others were conflicted about this definitive statement of the nature of light, feeling it went too far. They preferred to explain light classically as a wave of energy, grudgingly admitting that it might take the form of a particle or packet of energy only in certain, very specific, instances. Battle lines were being drawn.

But even as he prepared for the Solvay conference in the early fall of 1911, Einstein was becoming somewhat skeptical of the importance of the gathering. He confided in a letter to close friend Michele Besso that the preparations for the meeting might be more trouble than they were worth.23 A month later, with the conference only weeks away, he again gave Besso a rather dim view of the whole affair, anxious to be free of the demands being placed on his time.24 These comments appear to be the product of an overworked professor concerning a conference where he had been assigned yet another burden, the preparation of a paper, in the midst of everything else on his plate. It seems he was giving little thought to his role as a, if not the, main player in the drama of theoretical physics to be played out both in Brussels and for years to come.

Yet, for Einstein, the First Solvay Conference was no less than his scientific “debutante ball.” He had individually met a number of the most learned scientific personalities by the time of this event, including Lorentz, Nernst, and Planck. In Salzburg, he had been exposed to key German-speaking physicists. But the handpicked gathering of international geniuses from across Europe that attended the Brussels session was uniformly at another level. He was only thirty-two and just an associate professor with an honorary doctorate from the University of Geneva. While the four major papers that had put him on the scientific map had been published in 1905, a number of the Solvay Conference attendees had not been exposed to them and their radical thoughts, even by 1911. Some had not spent sufficient time contemplating the ramifications of the ideas contained in the papers, which was precisely what the conference was intended to allow them to do—digest ideas, discuss the merits, decide on a path forward. The very process of presenting his paper would allow those in attendance to see how his mind worked and how he expressed his thoughts. Was he straightforward in his explanations, was he convincing in his arguments, did he have a plan of action to take things to the next level? During discussions that followed his presentation, as well as those of others, did he question in a pragmatic manner, did he offer alternative explanations of his own design, did he build on the ideas of others or proceed to tear them down?

First impressions inevitably are lasting ones, and in Einstein’s case they were deservedly quite favorable. Planck and Nernst had met him before, but not in a setting like this. They were deeply impressed by his discussion of quantum theory, so much so that eighteen months after the conference they were heartily recommending him to the Prussian Academy of Sciences for full membership and for a research professorship award.25 Marie Curie and Henri Poincaré of the French contingent at the council both found him of the highest caliber as a thinker. In a recommendation letter Curie was asked to provide by the university when Einstein applied for a professorship at the Swiss Federal Institute of Technology in Zurich a few months after the conference, she replied in part, “In Brussels, where I attended a scientific conference in which Mr. Einstein took part, I was able to appreciate the clarity of his mind, the vastness of his documentation and the profundity of his knowledge.”26

Meanwhile, Einstein was forming opinions about his conference-mates. Shortly after the gathering, in a letter to his friend Heinrich Zangger, he provided his reflections and heartfelt feelings about key participants. “H. A. Lorentz is a marvel of intelligence and tact. He is a living work of art! In my opinion he was the most intelligent among the [theoretical physicists] present. Poin[c]aré was simply negative in general, and, all his acumen notwithstanding, he showed little grasp of the situation. Planck stuck stubbornly to some undoubtedly wrong preconceived opinions…”27

And, of course, he wrote of Marie Curie and Paul Langevin.

“I spent much time with Perrin, Langevin, and Madame Curie, and became quite enchanted with these people… The horror story that was peddled in the newspapers is nonsense. It has been known for quite some time that Langevin wants to get divorced. If he loves Mme Curie & she loves him, they do not have to run off, because they have plenty of opportunities to meet in Paris… Also, I do not believe that Mme Curie is power-hungry or hungry for whatever. She is an unpretentious, honest person with more than her fill of responsibilities and burdens. She has a sparkling intelligence, but despite her passionate nature she is not attractive enough to represent a danger to anyone.”28

The conference that Nernst had envisioned and Solvay had decided to financially support was indeed about to bring a remarkable cast of characters together to generate discussion concerning scientific topics of utmost importance related to the physical world and how it really worked. On another equally significant level, it would show that genius is, after all, only human.






CHAPTER TWO The Intensity of Marie Curie


During the 15th century, the European world was awakening from a millennium of intellectual stagnation, resuscitated from its coma by a rebirth of ideas, learning, and humanistic thought known as the Renaissance. Beginning in the city-states of northern Italy, especially Florence as supported by the patronage of the ruling Medici family, the movement gained momentum and spread across the continent, mainly north into France, Germany, and England. But this Italian influence also moved through Hungary and reached the kingdom of Poland by the late 1400s. At that time, Poland was the dominant partner in a union with Lithuania, a powerful combination with a dynasty of rulers that was not only one of the most respected in Europe, but strong enough to defeat the German Teutonic Order of Knights in 1410 to keep the kingdom free from Prussian control for centuries to come.1

In the first decade of the 1500s, the country’s royalty welcomed an influx of Italian artists and craftsmen to transform much of the dynasty’s fire-damaged castle from medieval to Renaissance style.2 The kingdom’s oldest seat of higher learning, Cracow University, already boasting a number of respected teachers from outside of Poland, continued to attract talent from across Europe. Numerous merchants settled in the region, making investments and stimulating the economy. The future king, Sigismund I, was tutored by an Italian writer and historian who educated him in the humanism of the Renaissance.3 He ascended to the throne in 1506, and by the time he took as his second wife a princess from the Duchy of Milan in 1518 he could not have been more supportive of the movement, ushering in what would be considered the “Golden Age” of Polish culture and power, art and architecture.

Against this backdrop, the Kopernik clan was of the growing merchant class. A branch of the family located north of Cracow in Torun, a port town of Germanic origin on the Vistula River, which was now under Polish rule. After his father died in 1483, ten-year-old Mikolaj Kopernik of Torun was taken under the wing of his uncle, a wealthy merchant who became a bishop and helped facilitate the boy’s education at schools of great renown. Beginning in 1491, he attended the University of Cracow, where he was a student of the celebrated astronomer Albert Brudzewski. An impassioned teacher who supported independent thought, he “aroused his students’ interests… The discussions he provoked were often carried into the street, not infrequently ending in fist fights among students holding rival opinions.”4 At the same time, he instructed his pupils in the use of some essential tools of the science of astronomy, astrolabes and triquetrums, mechanical devices that were on the leading edge of what passed for technology of the day. They were used to identify stars or planets by determining the altitude above the horizon for these heavenly bodies.

Over the ensuing decade, Kopernik appeared to turn learning into a profession. He studied at the University of Bologna, one of the leading Italian schools of higher education, where he applied himself to mathematics and religious law. Then, he was off to the other great Italian university, located in Padua, taking courses in medicine. Finally, his extensive Renaissance education was completed by his early thirties with his being awarded a doctorate in religious law from the University of Ferrara. During this time, his uncle had obtained for Mikolaj a lifetime administrative position in the Church, eliminating any future financial worries.5

Free to devote much of his time to a love of astronomy, Mikolaj Kopernik, or Nicolaus Copernicus as he became known to the world, discreetly developed his heliocentric theory of the solar system, in the process helping to spark science’s reawakening in Europe as a modern discipline. In addition to conducting his church administrative duties and acting as a physician to his uncle, he spent much of the remainder of his life on his observations of the heavens and piecing together detailed mathematical proofs that supported his radical hypothesis that Earth and the rest of the planets revolved around the sun. His remarkable treatise on the subject, “Concerning the Revolutions of the Heavenly Spheres,” was finally published while he lay on his deathbed in 1543. The Church didn’t strongly oppose the manuscript, at least at first. But, in time, it was viewed as heretical by both the Church as well as the Reformation, as much for its disruption of astronomy’s status quo as for its contradiction of religious doctrine.

Although his concept had roots buried deeply in known postulates over fifteen hundred years old, during the time of the Roman Empire the Greek astronomer Ptolemy would successfully institutionalize the geocentric theory of the sun and planets revolving around a stationary Earth, in large part supported by the blessings that followed from the Catholic Church. After the publication of the Copernicus model, slowly over the next few centuries its tenets overcame scholarly skepticism and Church suspicion to become accepted as a given of astronomy. Many of Copernicus’s views and calculations were subsequently disproven, such as the planets revolving around the sun along circular paths rather than the elliptical orbits familiar today. But, as the English historian of astronomy A. M. Clerke described it, “by the adoption of [this new system], man’s outlook on the universe was fundamentally changed.”6

Four hundred years after Copernicus entered Cracow University, Maria Skłodowska, a twenty-four-year-old Polish expatriate, would realize a lifelong dream and enroll in the Sorbonne in Paris to begin university studies that would transform her life and bring her global fame as Marie Curie. The astounding achievement of Copernicus had been to examine the vast magnitude of the heavens and propose a new approach to the basic principles of its workings. Now Curie was to point her focus in the other direction, toward the infinitesimally minute world of atomic matter and uncover one of its most curious properties, radioactivity, in the process discovering the elements polonium and radium.

Copernicus and Curie were incomparable minds of their Polish homeland. The privileged life of Copernicus, based on his kinship to a wealthy, powerful bishop and royal advisor who arranged for a promising future, and the very fact that he was a man, allowed him easy access to the best of Europe’s centers of learning and their available tools of scientific investigation. As well, courtesy of his uncle’s connections, Copernicus was given a sinecure that provided ample resources to support himself while he studied and then formulated his theories at leisure. Immersed within the clergy’s hierarchy, on a frigid winter’s eve Copernicus could be found tucked away in the residential study in his cathedral at Frombork, warming by the fire while enjoying the remains of his pig’s knuckle and cabbage stew, studying a celestial globe on a stand next to his chair. An astrolabe lay on his desk along with unfurled maps of the constellations as he contemplated thoughts of the motion of the planets about the sun.

Curie’s ambitious journey from Poland to the Sorbonne and beyond was markedly different, a continuously uphill struggle of concentrated fortitude to overcome two main obstacles. First and foremost, that she was a woman. As such, she was barred from enrolling in her own country’s centers for higher learning, four hundred years after Copernicus had attended Cracow University. To complicate matters, she had precious little money. In her early days at the Sorbonne, this impediment forced her to live in a barely heated, barren, sixth floor garret. After paying rent, often she had only a few francs left for food, mainly subsisting on scraps and her love of study. Thus, her efforts in pursuit of her education were physically grueling as well as mentally taxing. She had lived with xenophobia as a constant companion from her earliest days as a child in Poland under Russian rule, where these conquerors viewed the Poles with derision. Growing up, she was even forbidden to use her native tongue in the classroom. Yet, despite all the obstacles that were placed in her way, she was to make one of the most astounding scientific discoveries of all time.

Maria was one of five children born to the Skłodowskis in Russian-controlled Poland. Generations earlier, both of her parents’ families had been of minor nobility, landowners of modest wealth. Then the Russians took control of much of the country during its partitioning with Prussia and Austria in the late 1700s and again after the Napoleonic wars, stripping away most native Polish landowners’ property and leaving nothing but tattered memories.

Both of Maria’s parents were intelligent, practical people, employing their brilliance in educational careers. Władysław was a mathematics and physics professor at a boys’ high school, or gymnasium, while Bronislawa was the director of a girls’ academy. Under the cruelty of their Russian conquerors, they were required to conduct their classes speaking only Russian, with the elimination of any vestige of Polish history, culture, or language. The tsar’s presence was an all-seeing eye, spies everywhere, ready at an instant’s notice to dutifully report and punish those who did not comply, always watchful to extinguish any signs of Polish nationalistic embers that still might be smoldering inside patriotic hearts. As Marie Curie later commented in her autobiographical notes, “Russian professors, who, being hostile to the Polish nation, treated their pupils as enemies.”7 This resulting tension accompanied every interaction of Pole and Russian, subservience expected of a Pole when in contact with a Russian occupier.

In this repressive environment, Maria, nicknamed Manya and the youngest of the children, lived with her family in Warsaw. Władysław was the dignified professor, a kindhearted man who doted on his four daughters, one son, and his irreplaceable Bronislawa. She was a caring yet somewhat reserved presence in their lives, having developed tuberculosis and with it an accompanying fear of transmitting this dreaded disease to her young children. The result was that the girls especially were deprived of the natural mother-child contact that would have accompanied a loving family relationship.

Manya, along with her brother and sisters, worshipped both parents. Their father was a fount of knowledge that came from his mastery of multiple languages as well as the physics and mathematical curricula that he meticulously taught to his students and, to a lesser extent, his children. The mother was a blend of exceptional characteristics: attractive, culturally refined, and supportive in nature. Yet they could only gaze upon her lovingly from afar, the constant hacking, consumptive cough always in the background, a terse warning of what might befall them if they came too close.

The superior intellects of the parents were inevitably passed along to their offspring. With Manya, the result was even more than could have been expected. Reading at four, memorizing long passages for later recitation, quick to grasp mathematics in all its variations, she was consistently the student that teachers called on when in need of the right answer to any of their questions. Yet, she was shy and reticent about her obvious brainpower, not wanting to embarrass others with her knowledge and talents while inwardly taking great pride in what she could accomplish with her intelligence.

Accompanying her brilliance was a capacity to focus, to block out surrounding background noise and distractions as her wonderful mind carefully investigated, digested, and absorbed the object of her studies. Manya had a driving intelligence that encompassed much more than the ability to memorize vast quantities of information. Her intensity demanded that she attempt to dig more deeply into the meaning behind the words she was reading and the concepts they described in order to arrive at understandings of the very principles that supported the thoughts displayed before her. This intellectual passion would eventually form the basis of her future successes, even when faced with, at times, overwhelming hardships, a characteristic that distinguished her from others of her age.

Generally, the siblings made a joyous group of playmates. Always eager to learn from their father, they spent hours transfixed as he periodically read historical or literary books aloud, effortlessly translating French, German, or English texts into Polish as he proceeded.8 Professor Skłodowski knew many languages, but insisted on proudly reading each volume in his native tongue as he explored these stories with his children at home, away from prying Russian eyes. He was a fierce nationalist, detested the Russian invaders, and diligently raised his children in that mold.

Then, little Manya’s world was ravaged as death visited the family. First, the oldest of the four girls, Zosia, in her early teens, died in a typhus epidemic that swept through Warsaw in 1874. A few years later, tuberculosis finally claimed the life of her beloved mother while still in her forties. Manya was only ten when her mother passed away. She described her mother’s death as “the first great sorrow of my life… 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.”9

She deeply mourned the loss of each, internalizing these deaths with a reaction of “profound depression,” a condition that would manifest itself periodically in the future when misfortune struck.10 Although she carried on with life’s duties after each tragedy, her vitality was sorely taxed as she attended school and did her chores. For weeks on end, an overwhelming urge to steal herself away and endure tearful spasms of grief was the only manner in which she could cope. Especially with the death of her mother, someone she idolized but who could never be physically approached, Manya felt helpless to express the cavernous emptiness and loss that permeated her being. She railed at a world that could allow this to happen to such wonderful people as her mother and sister, beginning the process of abandoning her faith in God. As she grew into adulthood, she carried this depressive tendency and loss of religious belief with her, overwhelmed with its wrenching power to incapacitate her on several occasions of personal tragedy.

Still, Manya and her three surviving siblings strove to make their father proud as they exhibited their superior minds in their respective schooling. At fifteen, she graduated first in her class, winning a gold medal for her efforts, brought home to her beaming father just as her brother Jozef and another sister, Bronya, had done previously. Yet, this achievement seemed an empty triumph, as Zosia and her mother were not there to share in the accomplishment. Manya was still depressed and her father suggested that time spent with relatives, away from Warsaw and its vivid memories of family loss, could hold a possible cure for her condition.

So it was decided, and a year was devoted to this endeavor, with encouraging results. This break from the grind of continuous study and painful memories, a time to spend with a network of uncles, aunts, and cousins in a series of households away from the city and deep into the Polish countryside, was a soothing tonic for Manya’s aching soul. The days passed with mornings rising to birdsong or the eerie, rhythmic chant of a barn owl as the sun crept past the bedroom curtains, nothing planned for the day beyond picking wild strawberries with her cousins after a big farm-style breakfast of sausage, eggs, and thick slices of just-baked black bread spread with butter fresh from the churn. She learned how to ride and fish, attended parties with family and neighbors, sometimes dancing until dawn, all reawakening in her the simple joys of being alive.

While at one uncle’s home, Manya became enchanted with the Carpathian mountains. Nestled in a valley with the Tatra range of high peaks for a background, Warsaw seemed a fleeting memory. As her daughter Eve was to describe her mother years later, “she was struck with wondering stupor at the snowy glittering summits and the stiff black firs.”11 Finally, Manya had to return to her own home, but not without bringing a piece of the Carpathians firmly implanted in a corner of her heart. She had become a lifelong lover of the outdoors, of meandering footpaths that led to hidden treasures; here, a mirrored pond surrounded by a meadow of brilliantly colored wildflowers; there, a rocky outcropping above the tree line from which to catch a breathtaking view of the mountainous horizon. In the process, she also came home a young woman; at sixteen, a child no longer.

Over the years, the family’s economic fortunes had deteriorated. Professor Skłodowski had previously lost much of his small savings in an ill-advised investment. Then, he had been demoted in his position at school by a vengeful Russian superior, forcing the family’s move to a succession of smaller lodgings while taking in boarders to augment their now meager earnings. It had been from one of these boarders that Zosia had contracted the deadly typhus virus. Manya, along with her sister Bronya, began to tutor others in order to supplement their father’s scant income. Although they were paid little, each ruble was helpful.

Jozef, Bronya, and Manya all thought of higher education as their calling, but this required funding. For Jozef, who wanted to become a medical doctor, attending Warsaw University was the next logical step, which he pursued with the support of their father, poor though he was. Bronya wanted to become a physician as well, but there was no university in Poland that allowed women. Similarly, Manya wanted to take a next educational step, but the same question arose for her as a woman: where?

The Skłodowska sisters searched for an answer, finding it in the workings of a recently formed, clandestine organization in Warsaw, colloquially known as the “Floating” or “Flying” University. This was a series of classes offered in the sciences, arts, and natural history, loosely structured by dedicated Polish women instructors who wished to provide other like-minded women a chance at higher education that could otherwise not be obtained by them in Poland. The classes met in relative secret, “floating” between teachers’ homes or behind closed doors of various private institutions, so as not to arouse the ire of the occupying Russians, who opposed this venture for two reasons. First, they were against women receiving higher education in general. Even more important, they were suspicious of these classes as being a vehicle to maintain and promote Polish independent thought and nationalism. The sisters were “flying” at their own peril, but they were willing to assume the risk because they felt just as deeply about receiving higher education and promoting Polish freedom as the Russians were against both concepts.
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