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PREFACE





  One contemporary said that Jacob Bronowski (pronounced “Bro-noff-ski”) was “not one man but a multitude.”1 Many others have called him a “polymath.” In one sense, however, such descriptions are inappropriate, for they assume that his many interests lay in separate fields. “Dr. Bronowski,” as virtually everyone in Europe affectionately called him, saw all his pursuits as connected—as components of the philosophy he called “scientific existentialism” and, later, “human specificity.” What seemed to others separate disciplines were in his view only different colors on a spectrum refracted by the prism of human experience. Combining these different approaches, he believed, would enable mankind to formulate a “philosophy that shall be of a whole.”2 He expressed his vision of “human specificity” when he said that it




  

  does not treat any part of the universe as dead; it treats it as something which changes and evolves and, more important, our understanding of which is a constant creative change. . . . What we want to understand is not only man as he is but as he can be, and the societies which the changing man can make. It is the potential of man that we must explore; it is the fulfillment of man that we must seek. By contrast, it is precisely the doctrines of the Dark Ages which treat man as fixed and dead, a sinful exhibit who can seek virtue only in self-denial. These ascetic virtues are equally the marks of the dead societies of the Middle Ages which we still perpetuate—societies constantly on the brink of famine, in which the greatest virtue of man was to achieve the heroics of an insect in a colony, and sacrifice himself for the hive. We are somewhat past those famine days, and we should be past those famine virtues.3







  Bronowski’s life reflected his love affair with ideas. He was involved with nearly every major intellectual undertaking of the twentieth century, and he could count as his personal acquaintances such giants as Leo Szilard, inventor of the atomic bomb and his best friend in his last years; Samuel Beckett, with whom he coedited a book when Beckett was still an unknown poet; Francis Crick, who succeeded Bronowski at the Salk Institute; James Watson, in whose wedding he served as best man; Prime Ministers Hugh Gaitskell and Harold Wilson, whom he advised on science policy; C. P. Snow, who acknowledged him as the real initiator of the “Two Cultures” debate; and many, many others. In the 1920s, he was present when the discovery of the positron was announced. In 1945, he walked through the devastation at Nagasaki and Hiroshima. He was a popular celebrity on television and a serious philosopher who contributed important insights on epistemology and ethics. He wrote plays, poetry, and even a light opera—and created what is probably the finest documentary film ever made, The Ascent of Man.




  No biographer can hope to encompass all of a subject’s life, and it is not the aim of this book to do so. Instead, my focus is on Bronowski the intellectual, the engaged thinker of the twentieth century. That explains the long delay in the preparation of this book, for I started work on it more than twenty years ago, only to discover that understanding his career required me to learn about everything from genetics to philosophical arguments about artificial intelligence, the history of anti–nuclear arms activism, eighteenth-century poetry, World War II bombing strategies . . . and so on. I will not pretend to have mastered these subjects, and any errors I have made in discussing them are my own. But in the effort, I have benefited from interviews and consultations with many people and institutions. Among those who lent me their time and expertise are the late Rita Bronowski, Francis Crick, George Derfer, Robert Joseph Emmitt, Bruce Mazlish, and Tony Benn. Jean Boardman, Suzanne Bourgeois, Richard Butt, Walter Eckhart, Theodore Friedmann, Del Glanz, William Lanouette, Chris McManus, George Noordhof, and Stu Ross also kindly took the time to discuss with me their memories of Bronowski or to answer questions. Jason Rosenhouse of James Madison University helped me interpret his geometry and statistics papers. Elizabeth Friedmann was especially generous and helpful. Adam Kendon, Della Saltiel, and Sir Arnold Wesker searched their family records for rare treasures. My father, Mark Sandefur, obtained some hard-to-find documents, as did Ralph Desmarais, Caleb Galoozis, John Haffenden, Erin McCarty, Stu Ross, and Diana Todorova. Other friends helped with research, including Pagona A. Stratoudakis, Scott Cueto, and Matt Kelly. Deborah J. La Fetra, Stephen Moss, and Christina Sandefur read the manuscript and offered many helpful suggestions.




  The progress in research technology since I started this project has been nothing short of astonishing. When I began, there were no such things as Google Books, YouTube, and other innovations that now make it possible to locate materials half a world away that would otherwise be unattainable. Yet old-fashioned library research remains indispensable, and I am indebted to many libraries, archives, and institutions, including the Beckett International Foundation and, particularly, Mark Nixon; the staff of Cornell University’s Division of Rare and Manuscript Collections (Laura Riding Jackson papers); the University of East Anglia (Solly Zuckerman Archive) and, particularly, Bridget Gillies; King’s College, Cambridge (Julian Bell papers); St. John’s College, Cambridge (Max Newman papers); California Institute of Technology Archives (Max Delbruck papers) and, particularly, Shelley Erwin; Trinity College, Cambridge (Julian Trevelyan papers); the Hoover Institution at Stanford University (F. A. Hayek papers); Indiana University Library (Karl Gay and Douglas Cleverdon papers) and, particularly, Becca Klusman; University of California at San Diego (Leo Szilard and Leslie Orgel papers) and, particularly, Lynda Claassen; BBC Archives and, particularly, Trish Hayes (and BBC copyright content is used herein by courtesy of the British Broadcasting Corporation, all rights reserved); the National Archives of the United Kingdom; the Woodson Research Center of the Fondren Library at Rice University, Texas (Julian Huxley papers), and, particularly, Lauren Meyers; the Harry Ransom Research Center at the University of Texas, Austin (C. P. Snow, George Reavey, and Nancy Cunard papers), and, particularly, Lea Cline; Hull University Archives and, particularly, Kate Boyce; the Royal Society (P. M. S. Blackett papers); UCSB Special Collections (Center for the Study of Democratic Institutions Archive); and Yale University (Caroline Farrar Ware papers). Thanks also to Hannah Westall of Girton College, Antony Bastiani of the London Mathematical Society, and to the staff of the Salk Institute, Chapman University, and the National Archives of the United Kingdom. I am grateful to Clare Bronowski, Judith Bronowski, Nicole Plett, and the Rita Bronowski Trust for permission to print important materials by Jacob Bronowski. And my thanks to the team at Prometheus Books, particularly Hanna Etu, for their help.




  When this project began, Bronowski’s papers were held at the Thomas Fisher Rare Book Library at the University of Toronto, where his widow, Rita, deposited them upon her husband’s death. Shortly after her own death in 2010, the papers were moved to Bronowski’s alma mater—Jesus College, Cambridge. By that time, however, I had completed most of my documentary research with the outstanding, patient assistance of the Fisher Library’s Jennifer Toews.




  I owe a particular debt to Bronowski’s eldest daughter, Lisa Jardine, whom I had the honor to help with her 2010 Tanner Lectures and her film My Father, the Bomb, and Me, and who passed away from cancer in 2015 while working on her own memoir. In our conversations about this project, she made clear that she saw the two as complementary, not competitive. Alas, she died before she could complete her work—and before I was able to interview her in depth. I can therefore only hope that she would have considered this book a worthy tribute to Bronowski’s legacies.







  The poet must be seen whole, and what is read of him should be a whole.




  —Jacob Bronowski1
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  POLAND, GERMANY, AND ENGLAND




  

  I, whom England made, whom it taught its language and its tolerance and excitement in intellectual pursuits.1







  In 1920, a ship arrived in England, carrying Abram and Serla Bronowski and their three children. The family had left Prussia behind for good, their finances ravaged by inflation brought on by World War I. Abram hoped he could revive their fortunes by taking the reins of the textile business that his parents had established on the East End of London.




  The East End had a large immigrant Jewish population, but for the children—twelve-year-old Yakob, nine-year-old Lilli, and two-year-old Leo—England was still a shocking new world. Yakob spoke only German, except for two English words—“good afternoon”—that his parents taught him as the ship approached their new home. From the docks the family took a train into the heart of London, and even late in life, he could recall the striking scene of thick smoke rising from the city’s many chimneys. It was with this place, with the culture and traditions of England, that Yakob—who would soon style himself “Jacob” and, among friends, as “Bruno”—would come to identify himself.




  The Bronowskis were Polish, but they were not from Poland. That country had ceased to exist more than a century earlier, absorbed into the czarist Russian Empire. But the Polish region was the capital of Russian Jewry, and Łódź, where the Bronowski family resided and ran its textile business, was home to more than 100,000 Jews at the time of Yakob’s birth.2 That number would double by 1939 when World War II broke out. By the end of that war, only about eight hundred Jews would remain alive in Łódź.3




  The cataclysms of two European wars obliterated most of the evidence of Yakob’s early years. But the Bronowski name was a prominent one. Yakob himself would boast years later that the first famous Bronowski was the seventeenth-century astronomer Jan (or Johann) Brunowski, an assistant to the legendary astronomer Johann Kepler, who on October 9, 1604, noticed a supernova in the constellation of Ophiuchus. That exploding star, which he happened upon while observing a conjunction of Saturn and Jupiter, was bright enough to be seen with the unaided eye. Brunowski notified Kepler, who reported the sighting and got credit for the discovery.4




  Abram Bronowski was Orthodox, and his devotion to the synagogue and to Jewish culture grew intensely in his later years. Strict, but not dour, he relished the holidays and, particularly, the October celebration of Simchat Torah.5 At his death, a rabbi remembered him as “lively and lovely,” always “ready with an appropriate saying or story to illustrate any situation with Jewish spirit and ready wit.”6 His own parents had lived in England for some time, overseeing part of the family’s textile business, which had locations in London and Łódź.7 But he cherished a different ambition: he was a talented singer and hoped to make a living in entertainment. Shortly after the turn of the century, he fell in love with pretty, young Serla Flatto in Łódź. Her family, deciding that this was not a promising career for a future husband, tried to separate the youngsters by taking her to England. That, however, proved to be little obstacle to Abram. He followed, and there they were married in London in December 1906.8 Abram was twenty-two, Serla twenty-one.




  The couple returned to Łódź, and Yakob was born there, not on January 18, 1908—the date he later gave as his official birthdate—but sometime in late 1907. Abram and Serla ignored the Russian law that required them to register their son’s birth until the baby was almost half a year old. It was only on January 18, 1908, that they filled out the necessary paperwork, and that inaccurate date became forever fixed as Yakob’s birthday.9




  The Polish region of Russia was a site of political and cultural strife. Łódź was racked by anti-Russian riots and by strikes in the textile factories in the years surrounding Yakob’s birth. Such periodic explosions of Polish nationalism often targeted not only Russians but also Jews, who were routinely depicted as supporters of Russian domination, exploiters of Polish workers, and saboteurs of the Catholic Church. The czar sought to thwart nationalist uprisings by outlawing Polish institutions and forbidding schools from teaching the language, but these acts only bred further resentment, which broke out in violence against Jews. As a prosperous factory owner, Abram was probably a frequent victim of these attacks, and Yakob’s few memories of Poland would always be unpleasant. “I remember little about it except that it was dark,” he said. “My overriding memory is of a visit when it was dark all the time.”10




  However much trouble anti-Semitism may have caused the family, other political problems were sapping their finances also. The Russo-Japanese war, beginning in 1904, crippled Polish industry, effectively shutting down trade with eastern markets and sparking riots and strikes across the region.11 The violence briefly became a serious movement for national autonomy, but that collapsed in 1908, in the face of czarist control, rising unemployment, and higher transportation costs. Abram, unable to make a living with singing, had begun working for his parents’ textile business, but that, too, was falling apart. It was thus largely for business reasons that Abram chose in 1911 to move the family to Plauen, in the kingdom of Saxony, which was quickly becoming the most densely populated area in the eastern half of what is now Germany.




  Seven decades later, Bronowski spoke only of the “glorious” beauty of Saxony, where the family lived at the edge of a forest. “One of my most exciting memories is as a very small boy standing at the window and seeing the rain come out of the woodland, while I was still in the sun and could see the rain come and wet the roads as it came along. . . . I was tremendously excited about the fact that nature is so full of marvels.”12 His earnest fascination with the world around him is evident in his childhood photographs, which reveal a remarkable seriousness in his face. The household seems to have been a happy one, often filled with music; Abram would invite singers from the Dresden Opera, and Yakob had fond memories of one evening when a young Richard Tauber came to sing Schubert.13 Only a few months after they arrived in Saxony, Serla gave birth to a second child, a daughter they named Lilli.




  But life changed dramatically in 1914 when World War I broke out. Shortages, inflation, and rationing devastated the family’s finances. Bronowski later recalled being forced to stand “endlessly as a small boy in line for bread, in line for milk.” At one point, his parents even shocked him by urging their son to steal bread by offering storekeepers a counterfeit ration card.14 Enrolled at Plauen’s Höhere Bürgerschule, he had become a “patriotic little German,” thanks to nationalistic propaganda being incorporated into the curriculum.15




  Germany’s defeat in 1918 was quickly followed by revolution in Saxony itself. The kingdom was overthrown and a new Free State of Saxony proclaimed. At the school, defeat turned the teachers’ German nationalism into bitterness and hatred toward the Weimar Republic and everything it represented: modernity, cosmopolitanism, liberalism, and Judaism. “I could tell even then,” he recalled later, “that the men who ran it were passionate to revenge the defeat by the Entente and to destroy the Republic which was to them obscurely its symbol and its instrument.”16 He did not recall any specific incidents of anti-Semitism from this period, though the family doubtless suffered some. “I am a rather insensitive person,” he told an interviewer in 1973. “I have always been very much concerned with my own thoughts and my own self, so that most of the time the reactions of people pass me by. I am sure that my life is full of people who have made snide anti-Jewish, anti-small man, anti-talkative character, anti-intellectual remarks—I just do not notice them.”17




  But while their son may not have sensed the gathering storm, the Bronowskis had. The arrival of their third child, Leo Solomon, in 1918 further burdened the family’s dire economic situation, so two years later, they decided to move again, this time to England. Following Abram’s parents, the family made their home in London’s East End, headquarters of the textile industry and center of the city’s Jewish population.




  Although Yakob seldom commented on his childhood in “that enormous Jewish slum, whose heart is Petticoat Lane, that kind of warm throbbing humanity, where we began,”18 other chroniclers have left a vivid record of its residents’ hard and busy lives. Poet Emanuel Litvinoff, who lived in the neighborhood around this time, remembered it as “a crowded East European ghetto full of synagogues, backroom factories and little grocery stores reeking of pickled herring, garlic sausage, and onion bread.”19 Sewing machines hummed constantly in tenement windows, and radicals debated Leninism in the parlors and plotted revolutions in back rooms. Buyers crowded the streets, harangued by merchants selling vegetables, bagels, and pet canaries, and by bookies shouting the odds offered at the dog tracks. Horse-drawn carts were still the common means of transporting wares, and the air was often thick with the smog of coal fires. At night the streets were lit by gas lamps. The name “Petticoat Lane” was already three centuries old, from the era when Middlesex Street had become a center for the sale of garments. The stench of glue, carbolic acid, and other chemicals used in making textiles mingled with the smells of horse dung and the pickle barrels outside the delicatessens.




  Working-class London in the 1920s was one of the epicenters of the economic and social revolution of the twentieth century, a revolution that within Bronowski’s lifetime would not only see the gas lamps and horse carts replaced with electric lights and automobiles, but would also see man walking on the moon, polio cured, and the atom turned into both a weapon and a source of light and warmth. Few stood to gain more from this revolution than the poor immigrant Jews in London’s East End. Although many of them also resisted the influences that modernity had on Jewish tradition—corroding their culture and tempting youth to stray from their fathers’ faith—most at least saw technological innovation and economic opportunity as paths to a better life.




  Many native-born English, however, viewed the immigration of Eastern European Jews as a threat. “Little Englanders” promoted a nationalistic vision that appealed to a sense of nostalgia for a life based on simpler rural values, one where the dynamic, clanging machinery of international capitalism would be replaced by the bucolic, racially homogenous England of the past. In the years leading up to World War II, working-class fascist groups would become a menace to the newcomers. In more rarefied circles, political conservatives defended the tradition of a hierarchical society based on aristocratic privilege. Efforts at social leveling, they warned, would destroy the incentives that kept British industry going, and technological innovation and global capitalism would turn the nation into a soulless machine, in which vulgar materialism drowned out the finer values of life. That clash between tradition and innovation, between the “finer things” and prosperity, between faith and reason, would form the cultural stage on which Yakob Bronowski would live his life.




  Soon enrolled in the Central Foundation Boys’ School, a respectable working-class institution where he would study for the next seven years, Yakob impressed his teachers, gaining excellent marks in his first term for algebra, English, French, and physics—placing him first in the form. Yet he felt out of place. He was almost a year older than the other boys, and his lack of English made him self-conscious. His grades began to suffer, and this future geometer received one of his lowest grades—51 out of a possible 100—in geometry.20 At the end of his life, he still remembered how one cruel schoolmaster had ridiculed his accent after he had recited Thomas Gray’s “Elegy” in front of the class.21 Thirty years after leaving the school, he would give that teacher’s name—Mr. Crump—to the character of the war criminal mercilessly pursued by the hero in his prize-winning radio play The Face of Violence. Even when his career made him a sought-after commencement speaker, Bronowski refused invitations either to speak at the Central Foundation Boys’ School or to attend its reunions until the last year of his life.




  Throughout his career, Bronowski would emphasize the formative experience of being taught mathematics and English at the same time. He worked hard to learn his new language, though. Soon after his arrival in London, he dove into literature at the legendary Whitechapel Library.22 A friend helped him ask the librarian for a recommendation, and he was handed Frederick Marryat’s satirical 1836 novel Mr. Midshipman Easy. Yakob loved the book for its vivid English idioms. “I remember that I was struck, in Midshipman Easy, by the use of the phrase, ‘hoist with his own petard,’ which I later discovered had not been invented by Marryat at all but by Shakespeare, but of course I didn’t know any better at the time. But I thought that was lovely, and English has always struck me as a language which is full of these marvelous historic metaphors.” Soon he was expanding into the works of Thomas Macaulay, Charles Dickens, and another Polish immigrant, Joseph Conrad. Yet he never mastered pronunciation and retained for the rest of his life his exotic continental accent, with distinct, thickly rolled Rs.23




  Yakob was not the only one with language difficulties. His classmates found Polish and Russian names hard to pronounce or used them as an opportunity to tease immigrants. Many East End Jews tried to defuse the problem by adopting English names, and Yakob’s brother Leo would later change his surname to “Baron.” But although Yakob adopted the English spelling of “Jacob,” he elected to keep his last name because, he later explained, “like musicians, scientists on the whole do better to have outlandish names.”24 Virtually nobody called him Jacob. Instead, his intimates adopted the nickname first applied by his Central Foundation Boys’ School classmates: Bruno. Even his wife and daughters would call him Bruno for his whole life.25




  There were no language barriers in the field of mathematics, and Yakob soon was devoting himself increasingly to the abstract world of numbers and figures. The Central Foundation Boys’ School was highly regarded for its mathematics emphasis, and a solid education in a scholarly discipline was one of the few avenues whereby boys could escape from their fathers’ East End sweatshops.26 Yakob’s aptitude for logical reasoning was further enhanced by his newfound passion for chess. His father taught him the game when Yakob was fourteen, and it became a bond between them. It may also have appealed to Bronowski’s latent showmanship. In 1922, when Abram took him to a tournament to see the eleven-year-old prodigy Sammy Reshevsky compete against several players simultaneously, the crowd mistook Yakob for Reshevsky and gave him and his father a round of applause.27 Intrigued perhaps as much by the accidental acclaim as by the game itself, Bronowski devoted himself to chess with characteristic single-mindedness, and within five years, he was a master of the board, competing in high-level tournaments of his own.




  Abram Bronowski must have been a hardworking man, but his business dealings remain unclear, and given his frequent travels to the Continent, the family came to suspect that he was a smuggler.28 The prospect is not farfetched. Within only ten years of his arrival in England, Abram was able to move the family to a home in Stamford Hill, Hackney, fifteen minutes north of Whitechapel, a center for rising members of the Jewish middle class. Even today an expensive location, its residents were then often called hoich fenters, Yiddish for “high windows,” because the houses were relatively large.29 Where Abram found the money for this was a mystery, and his granddaughter Lisa would recall years later that when Abram gave her and her sisters watches as presents, she was curious about how he could afford such lavish gifts. Her father politely changed the subject.30 Smuggling, in fact, would appear a number of times in Bronowski’s writings, including his first attempt at a novel, The Three Thousand Years War, and his unproduced play, Spystuff.




  Bronowski’s relationship with his father was one of respect rather than affection. Abram tried to raise his son in the Orthodox manner, but while Bronowski at first found it spiritually compelling, he gradually abandoned the faith. “He thought me impatient and a little wild, and I thought that he was living in the past,” he wrote after his father’s death. “We each thought the other wrong; yet neither of us thought the other contemptible or wicked.”31




  Bronowski’s apostasy was almost certainly the work of his intellectually powerful mother. Serla Bronowski—in England she changed her name to Celia—was a fiercely intelligent woman, outspoken and domineering, who felt constrained by the sexism of the era. Her granddaughter remembered her as “angry, angry beyond belief at a life wasted.” Barred from professional pursuits, Celia expressed herself through her gourmet cooking and in subtle rebellions. Although she kept kosher for her husband’s sake, she did not take it seriously and sometimes “accidentally” bought clothes made of blended fabrics, or sabotaged Abram’s efforts to teach Judaism to his grandchildren, by organizing household Easter egg hunts.32 An active Communist—party members knew her affectionately as “Mrs. B.”—Celia decorated the home with posters on radical themes and, with her daughter Lilli, hosted Communist discussion groups at teatime. In the 1930s, after Lilli had become a mathematics teacher at the Central Foundation Girls’ School, student members of the Communist-sponsored Young Pioneers would meet in the home to discuss Socialist theory. One of Lilli’s students remembered Abram walking in on a meeting, “a bearded man, wearing a hat, muttering some words of disapproval.” Soon he was “literally shooed off by his wife, who later brought us in cups of tea.”33 Thus did Bronowski’s parents serve as a microcosm of the conflict that would tear the twentieth century apart: traditionalist nationalism on one hand, and “progress” toward the Communist future on the other.




  | | |




  In December 1926, just shy of his nineteenth birthday, Bronowski scored a stellar grade on his mathematics examination and was awarded a scholarship to Jesus College at Cambridge University.34




  He was short—never growing above five feet one—and intense, with dark features and thick eyebrows. In a photo of his class at Jesus College, he sits in the very front center, seeming tiny compared to his classmates, staring at the camera with a profound focus. He had an impish sense of humor but a strong sense of sincerity, and a passion for ideas. Among the libraries and scholars of Cambridge, he would find himself in a different sort of world—far from the militant, indoctrinating schools of Germany or the conformist pressure of the Central Foundation Boys’ School. Although he never lost his charming accent or abandoned the Bronowski name, he was, like many immigrants, fascinated by the English language, and he learned its subtleties to a greater degree than most native speakers. He embraced England, and it would cherish him.
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  CAMBRIDGE




  

  It is important that students bring a certain ragamuffin, barefoot irreverence to their studies; they are not here to worship what is known but to question it.1







  The greatest intellectual adventure of Bronowski’s life began in 1927 when he arrived at Jesus College to begin studying mathematics. Cambridge was crackling with intellectual energy, energy devoted equally to science and the humanities. During Bronowski’s undergraduate days, James Chadwick discovered the electron, John Cockcroft used protons to change the nucleus of one atom into the nucleus of another, Alfred North Whitehead and Bertrand Russell dominated the world of philosophy with their attempt to formulate a self-contained logical grammar that could systematize all claims of truth, and professor I. A. Richards was elaborating a theory of literary criticism that aspired to be scientific, precise, and universal. Bronowski would be exposed to some of the century’s finest minds, hearing lectures by physicists Albert Einstein and Paul Dirac, alongside poets W. B. Yeats and A. E. Housman. Mathematician Henry Frederick Baker, who later supervised Bronowski’s doctoral dissertation, organized a regular Saturday tea for geometry students. It was on the way to one of these teas that Bronowski encountered the shy Cockcroft calling out to passersby, “We’ve smashed the atom!”2




  The excitement of scientific achievement in the 1920s was peculiarly centered on young men. Physics was being remade by so many brilliant young innovators that Wolfgang Pauli called the new quantum theory Knabenphysik—“boys’ physics.” Frank Plumpton Ramsey, one of Bronowski’s mathematics professors, was already a bright star despite being only in his twenties.3




  At the same time, the study of literature was undergoing a miniature renaissance at Cambridge. After World War I, the university established an independent English curriculum with the establishment of tripos, or final examinations. Innovative professors like Arthur Quiller-Couch, E. M. W. Tillyard, and F. R. Leavis pioneered new methods of literary analysis and pushed students to read works that other school curricula tended to ignore.




  The most important figure in Cambridge literary scholarship was I. A. Richards, a profoundly influential theorist who advocated “close reading”—a carefully detailed analysis of literature to find deep, new layers of meaning in texts. Some of Richards’s writings now seem like an elaborate pseudoscience, complete with diagrams of the exact sequence of mental events that occur when one reads a poem and an ever-changing vocabulary of jargon that renders much of his theory incomprehensible today.4 Poet Richard Wilbur, who studied under Richards at Harvard, said afterward that he had to “strain [his] brains to remain on Richards’s level of abstraction.”5 But Richards was attempting something original and difficult: fashioning an explanation of and justification for poetry in a secular and technological age in which much of poetry’s historical role as a teacher of religion and patriotism had largely been superseded.




  Richards sought to defend the poet’s work in light of the enormous cultural momentum gathering behind science,6 and was therefore preoccupied with rational analysis, even titling one of his books Science and Poetry.7 He hoped to justify the ways of poetry to man by explaining its precise psychological effects. A poem should form an integrated whole that would produce an “equilibrium of opposed impulses”8 and leave the reader with a heightened and broadened consciousness. Richards likened the reader’s mind to a compass in a room full of magnets, turned and shifted by its encounters with poetry; this, in turn, influences other readers, leading ultimately to a new integration of individual and society as well as a new state of psychological equilibrium in each person.9 “The consciousness which arises in these moments of completed being lends itself inevitably to transcendental descriptions,” he wrote. “We seem to see things as they really are.”10




  Poetry is therefore an attempt to engage a reader’s capacities more fully, expanding his sensual and psychological experience to the greatest possible richness.11 It enhances life by soothing the frustrations of personal impulses—which frustrations are ultimately the only cause of unhappiness. The purpose of poetry, in short, is pleasure, accomplished through a complicated psychological mechanism.




  Richards stressed poetry’s technical aspects more than its content. Poetry was a function of its forms, not of the supposed “truth” at the core of poetic expression. The real truth in a poem is found in how it affects the reader’s consciousness; it employs emotive language in order to foster attitudes—not, as in science, impersonal language to foster precise comprehension of fact.12




  This focus on form at the expense of content was probably the most controversial of Richards’s opinions.13 Although he did not regard the content of a poem as irrelevant, he thought a poem’s factual references “are only tied in as preconditions for [or] scaffolding of the attitudes” of the reader, and therefore less important than the emotional “truth” expressed.14 And the means by which poetry produces this effect could be diagnosed and categorized with extreme precision, largely on the basis of stimulus-response neurophysiology. A poem is really a matter of engineering. These views made Richards the leading figure, as his colleague E. M. W. Tillyard put it, in the effort to “change from the old a priori type of aesthetics to the scientific examination of what actually went on in the mind and also in the body under the impact of a piece of literature.”15




  Abstruse as all of this might sound, Richards was widely regarded as a spellbinding lecturer, and undergraduates flocked to his classes, sometimes crowding them so much that he was forced to teach outdoors.16 Indeed, the first generation of Cambridge’s English students after the war was, in Tillyard’s words, “eager to sip at any flower that offered itself.”17 Bronowski was too. But at first, he had difficulty meeting students who shared his wide variety of interests. Cambridge was intimidating to a twenty-year-old immigrant who had only spoken English for eight years. Worse, Jesus College was far from the center of intellectual excitement. It was chiefly known, as Bronowski later commented, “for rowing and nothing else.”18 Arthur Gray, the college’s master, called himself “a great traditionalist and a great radical” and was in the process of modernizing the school, abolishing mandatory chapel attendance, and graduating fewer churchmen and military officers, and more teachers, businessmen, and journalists.19 But for now, the school lagged behind the other colleges.




  Bronowski’s primary introduction to the broader scholarly world was chess. He joined the university’s chess club and soon distinguished himself in tournaments,20 becoming a regular player, sometimes competing every week against players from other colleges.21 In his spare time, he wrote for chess magazines—to his father’s disapproval. Chess master Harry Golombek, who competed against Bronowski at tournaments for five decades, encountered Abram at a resort around this time.22 The frustrated father complained that his son was frittering away his talents on such trifles as composing chess problems—and, worse, writing poetry—instead of actually playing the game. But Bronowski was playing, and in December 1931, he would win the university championship.23 It was the first of many.24




  Thanks largely to this campus fame, he was invited in his second year at Cambridge to meet with a group of students that included some of the brightest lights of Britain’s rising generation. These included painter Julian Trevelyan; actor Michael Redgrave; filmmaker Humphrey Jennings; future television personality Alistair Cooke; poets Julian Bell, Kathleen Raine, James Reeves, Hugh Sykes, and T. H. White; and, above them all, the brilliant young poet William Empson. Self-assured, profoundly intelligent, and an incessant reader, Bronowski was soon at ease in this “miraculous world.”25 When he said a half century later in The Ascent of Man that students should “bring a certain ragamuffin, barefoot irreverence to their studies: they are not here to worship what is known but to question it,”26 he must have been thinking of this period of flagrant energy and bohemianism.27




  The group asked him to participate in their discussions of literature, but the conversations soon evolved into plans for producing a new magazine of poetry, criticism, and art. Funded by William Hare, a student whose Socialist politics led him to shun his title as Lord Ennismore, the magazine would be called Experiment, and its first issue appeared in November 1928, carrying poetry by Empson, White, W. H. Davies, George Reavey, and Bronowski. They were his first published poems.




  Bronowski got along well with his literary friends, and they respected him deeply. He was “a dynamic gnome who cheerfully ordered our lives for us,” recalled Trevelyan, “and for whom we were generally prepared to die.”28 His classmates enjoyed teasing him, congratulating him on growing a moustache and mocking him for holding up traffic in the street when a fly struck him in the face.29 But his commanding personality could just as easily turn people off. Kathleen Raine recalled having tea and cinnamon rolls with him and Reeves, feeling overwhelmed by his hyperintellectual speaking style and his habit of referring to himself “with the editorial ‘we.’”30 Still, beneath his intimidating personality was a sense of humor and a great capacity for admiration and fellowship.




  Self-consciously avant-garde, Experiment featured a good deal of impenetrable pomposity. The writing was modernistic, often warped by weird allusions and free verse. Raine later confessed that the editors’ futuristic affectations left her feeling a sense of “spiritual exile.”31 “I read the Empson poems and found them so extremely difficult to follow that I could be in no doubt that their author was far more intelligent than I was myself,” she confessed. “Yet to me it seemed strange that what appeared to be a love-poem should open with the line, ‘And now she cleans her teeth into the lake.’”32 Many, including T. S. Eliot, thought poetic obscurity inevitable in a world stripped of the mutual traditions that prewar Christendom had enjoyed. Readers could not be expected to understand the multilayered complexity of poetic allusion. Eliot would even take to footnoting his poems. Experiment was, as one historian writes, “the most keen-eyed and animated of student magazines. It represented an unparalleled rapprochement between Cambridge English and the French intellectual and literary avant-garde.”33




  Eliot’s argument for obscurity in poetry, however—which the Experiment undergraduates embraced with sometimes snobbish enthusiasm—often encouraged the writing of poetry that was so abstract as to be comprehensible only to the poet. And modern aesthetic theories were often so earnestly rationalistic that they regarded beauty as irrelevant because it could not be reduced to formulae. As a result, the poetry of the period was often dreary, even ugly. Raine thought this was to be expected of artists who embraced the materialistic doctrines of Karl Marx, Charles Darwin, and Sigmund Freud. But, whatever influence such thinkers had on the Experiment group, these were not their gods.34 The figure who towered over them—whom they honored and rebelled against—was Eliot, whom Bronowski called “the most contemporary, the undeformed intelligence of the generation.”35




  Eliot’s radical new style and his willingness to portray the unattractive and ordinary aspects of modern life made his poetry relevant and invigorating to a postwar generation tired of stale classicism, and his influence was ubiquitous among the Experiment writers.36 They often visited him at his office at the publishing firm Faber & Faber to solicit his thoughts on their work. Once, when Bronowski called on him in 1932, Eliot told him that the company would soon be publishing a book by a little-known poet named W. H. Auden. The younger man irritated Eliot by replying that he had already praised Auden’s The Orators in a review in the Granta magazine.37




  But while he admitted that he and his schoolmates all “shamelessly plagiarized” Eliot, Bronowski could not share Eliot’s “irritating” and “intolerant” political views.38 Instead he tried, as one historian puts it, “to marry Eliot’s technical innovations and halting rhythms with surrealist free-verse dream transcriptions and automatism.”39 The results often shine with the cold light of cleverness, rather than with the warmth of understanding. “Fragments from a Poem,” for example, published in the October 1930 Experiment, is virtually impenetrable and unmistakably Eliot-inspired:




 

Of the rainbrighted streets given back


grotesquely, these mutes changed


held in (holding) the leafed


beaten sustaining of lampgold thin thin


in a spindling fall of light out of metal


and the tension-fined film’s flowering


sweet irreality, the two depths


(folded into one another) rounded


returning—


little waters inexaust;


and surfwhite of rainbeat


then white under gold;


the lake beats. This double hour


is begun.







  Even more clearly influenced by Eliot is “Betrayal: A Biography.” Bristling with allusions to Norse and Greek mythology, the poem brings together ancient spirituality with the mundane realities of modern life.




  

  So for a moment


  Our words lilt the last treason


Feeding the wind


Fumbling between the palms


The moonlight bright with jazz—


And Adonis rises


Aphrodite is lavish


Artemis—


Artemis is chained at the gate.40







  Second to Eliot as an influence on the Experiment poets was the work of their own classmate William Empson. Born in 1906, the youngest son of a wealthy family, Empson studied at Wickham College before advancing at the age of nineteen to Magdalene to study mathematics. He was charismatic, but not outgoing, and he read omnivorously, studying philosophy, psychology, and literary criticism, particularly the work of I. A. Richards. He wrote reviews for the Granta, poetry for the Cambridge Review, and a play that was performed by the Cambridge Amateur Dramatic Society. His poems immediately gained recognition throughout the Cambridge community. By 1929, they were being published (along with Bronowski’s) in an anthology by Virginia Woolf’s Hogarth Press and taught in poetry classes by Professor F. R. Leavis. By the time Bronowski entered Jesus College, Empson had switched his studies from mathematics to literature, with Richards as his supervisor. Richards soon added Empson’s poems to future editions of his books on criticism. Thus, Empson stood at the head of his undergraduate peers, regarded with quiet awe by many, including the slightly smitten Kathleen Raine.41




  Bronowski rightly observed that Empson “was not quite as good a mathematician as I, but a better poet.”42 Although influenced by John Donne, Empson’s vividly original poems were not nearly as imitative as Bronowski’s, yet both writers produced faddish, brash, often grating work. Their poems incorporated scientific and mathematical allusions to give them contemporary appeal, and although many of their classmates found the results incomprehensible, Experiment’s editors believed that they were helping to create a distinctively “post-war” culture. “Our claim has been one of uncompromising independence,” wrote the editors in the paragraph-long manifesto that appeared in the journal’s first issue.43 “We did not wish so much that our articles should be sober and guarded as that they should be stimulating and lively and take up a strong line. We were prepared in fact to give ourselves away.”




  Empson and Bronowski seemed to know that their bold, rebellious language was partly a bluff—“extravagance,” they called it in the manifesto—and many classmates agreed. T. H. White, for example, wrote in the Granta that the Experiment group was made up of “large numbers of lamentably clever young gentlemen talking claptrap.”44 He and other dissenters started their own journal, the Venture, which was edited by student Michael Redgrave and which took a more conservative approach to art. But as Redgrave later conceded, it was “a farrago of juvenile trifles” compared to its “genuinely experimental” rival. The competition degenerated into a feud, and the Venture swiftly disappeared.45




  Bronowski and his friends were indeed brilliant and promising young writers, who learned in time to express their modernism in more accessible ways. But whether they even noticed this change in themselves is doubtful. Raine—who believed to the end of her life that Bronowski never took her seriously46—recalled that in the 1960s, he asked her “in the friendliest possible way, what I really thought of my own poetry.” She believed he was “paying me the compliment of crediting me with enough Cambridge intelligence to share his own low opinion of my work and giving me the chance to disdain it.”47 She refused to do so. If her poems had been better, she thought, “Bruno might have liked them even less.”48




  Bronowski did put a high value on relevance and authenticity. “Clearly ‘well-bred’ literature has since 1920 lost the capacity to be powerful, the confidence that it can have power or importance,” he complained. “What remains is . . . gentility . . . a minor involution of style in the place of force or conviction.”49 And, as is common with bright college students, Bronowski’s rebellious attitudes had a personal edge. His rejection of his father’s devout faith, for example, is hinted at in his poem “October Casuistry,” in the second issue of Experiment, February 1929:




  

We, being old, remember only the wheel


remember the wheel


and the triple sun,


the tight focus of faith


now ground to nebulae and casual haloes. . . .


Keep us from fear


turn us to this last penance


we are dry, we are brittle crackling brass:


let us retire from the public streets


and pray in winter.







Bronowski’s affected worldliness was not without foundation. He took his writing seriously, and at times it revealed genuine skill. For example, “Poem,” in Experiment’s November 1928 issue, contains a delicate sincerity and lyricism that some of his later poems would lack:






It is evening again;


passionless the lamplight caresses my lids


where your kisses


were morning rain;




and the shadows


tighten over my throat,


your mouth was a whip there


and your lips—


 


 

  While Empson was by acclamation the leader of the Experiment group, it was another student, Humphrey Jennings, who had the strongest influence on Bronowski’s personality. A tall, gangly young man a year younger than Bronowski, Jennings aspired to be a painter, although he ended up one of England’s finest and most innovative filmmakers. Jennings was deeply intellectual, with a tendency to bubble over with enthusiasm, “a trick which I learnt from him,” Bronowski recalled, “and which I sometimes wish I hadn’t learnt because it really is not at all very English.” Jennings would pace the floor, discoursing on art and ideas with hyperbolic energy and ecstatically interspersing “terrific, terrific!”50 He seemed not to notice what an extravagant and vivid personality he was, “full of what I can only call impersonal excitement.” Jennings “came alive in conversation, but what gave him life was the conversation, not the people.”51 His intellectual passion was an inspiration, from which Bronowski learned to devote himself to whatever subject fascinated him “and then wonder about what people would think afterwards.”52 Jennings married while in college—something virtually unheard of at the time—and traveled to Paris to study painting, where he showed unusual skill at Cubist, Pointillist, and Art Deco styles. He later organized the first exhibition of surrealism in London.53




  In July 1929, the clash of modernity and tradition reached out from the pages of poetry and into the lives of the Experiment group. Empson was caught carrying condoms in his luggage. He was popular with women and had often violated the rarely enforced rule against having women in his rooms, but Magdalene College officials decided that his possession of prophylactics should be punished by revoking his fellowship, essentially meaning his expulsion. Although he had completed his English tripos (final examinations), he had not completed his thesis requirement—the study that would become his milestone book Seven Types of Ambiguity. Yet he was forced to leave the university and reside nearby while he waited for Professor Richards to find him a job with the diplomatic service in Asia.54 Fellow students carried out a feeble protest at a nearby Masonic hall, reading Empson’s poems and giving speeches, but the authorities were adamant.55 It was a cruel and bizarre conclusion to his extraordinary undergraduate career, and it thrust on Bronowski and Hugh Sykes the responsibilities of editing and publishing Experiment.




  Bronowski embraced the opportunity. He had quickly assumed a leading role among the Experiment group, more as a literary critic than as a poet in his own right. Now, he and James Reeves began editing a series of pamphlets entitled “Songs for Sixpence,” featuring poems by Empson, Redgrave, Bell, White, and Bronowski, among others. His own contribution, “For Wilhelmina, Queen of the Netherlands,” was published as the sixth in the series in 1930. (The poems, wrote one critic, “might be worth sixty times sixpence if only they could be elucidated. As it is, they merely frustrate and confuse.”56) He also continued reviewing books, including Seven Types of Ambiguity, which he praised for showing “that the effects of poetry, and then its unified ‘effect,’ are such that information about their total can be obtained by studying in detail one particular effect. Mr. Empson in fact establishes poetry not as an agglomerate of effects but as an organization of effects.”57




  This observation pleased Bronowski because it fit with his own maturing theory of poetry. His book reviews in Experiment and theGranta gave him ample opportunity to indulge his passion for reading, and from an early time these reviews show a competence that is astonishing for someone who had known English for less than a decade. His reading also gave him the opportunity to develop a poetic theory of his own and to contrast it with the powerful mind of Professor Richards.




  In November 1929, he and Reeves printed an essay that criticized Richards for building his literary criticism on a theory of moral values without bothering to establish a “line of demarcation” by which a poem could be categorized as good or bad, or even as poetry or prose. “Without such a distinction, the critic tends to be reduced to a differential method of criticism: he must restrict himself to the consideration of successive numbers of his scale.”58 Unless an essential distinction were drawn between poetry and prose, what Bronowski and Reeves called Richards’s “calculus method of criticism” would inevitably be lost in terminology, which could only “establish minor differences between poets,” without proving useful as an interpretive guide. Formal distinctions between poetry and prose, such as meter or imagery, were not enough, they argued. Instead, there must be fundamental differences between the expressive act of poetry and the kind of expression embodied in prose. Here, Bronowski expressed a thought to which he would always remain loyal: poetry is not a matter of linguistic form but of intellectual method. The relationship between ideas and objects is what makes poetry fundamentally an intellectually creative act: “It is the manner in which each relation suggests new correspondences in each of the others,” he wrote, “these factorisations and comparisons, which ultimately constitute . . . poetry,” not “qualities of sound, rhythm, and association.” Echoing T. S. Eliot’s theory of the “objective correlative,” Bronowski and Reeves argued that the relationship between an object in the poem and the poet’s worldview is what gives a poem its significance: “The objectification of the narrative to objects,” as opposed to storylines or experiences, combined with the relationships between ideas and objects, “is poetry.”




  “I was a very smart alec undergraduate,” Bronowski later confessed.59 But the article was a remarkable effort for any twenty-one-year-old. Always fascinated by creativity, he was more interested in seeing poetry from the poet’s side than the reader’s. Almost forty years later, he would complain that the analysis Richards and his contemporaries offered was “by nature and method the analysis of an outsider,”60 who never thought to ask what or how the poet was thinking when he or she put the words together. For Bronowski, by contrast, the individual’s creative act was always the most interesting moment, and it is noteworthy that not only his first book, The Poet’s Defence, but also such later works, as The Western Intellectual Tradition, focus not on historical, artistic, or scientific movements but on individuals and their ideas. Also, Bronowski would hold to his belief that poetry’s essential character is not merely to be found in the effect of the words on the reader but in a certain type of thinking: a poem proposes an idea or a statement that can be rightly described as true or false, not merely (as Richards thought) as effective or ineffective. Poetry is not about the reader’s emotional or psychological state; it is an expression of an underlying reality as seen by the poet.




  Bronowski was not yet prepared to say just what the nature of that reality was, however. In a 1932 review of a book by Thomist philosopher Jacques Maritain, he applauded Maritain’s belief that beauty or value has objective truth but rejected the appeal to religious dogma as underlying that reality. “The positive alternative [is] to adopt for Absolute some ‘Accord with Universals,’ a weakened form of the ‘Poetry of Death’ dogma of Laura Riding.” He was not yet ready to do that.61




  His boldness in criticizing Richards impressed his classmates. In October 1931, the Granta published a satirical news flash: its editors had foiled an attempt by “Jay Bronowski” to assassinate “Mr. I. A. Richawds” with a bomb. Complete with photos of Bronowski posing diabolically, the spoof quoted Professor “Richawds” as saying, “This is the second attempt in one year; the first was by drowning. I have a theory that Mr. Bronowski was attempting what I may call a philosophical assault.”62




  But Bronowski’s critique of Richards played into serious concerns. The literary debates of this period were in a sense a shadow play for the great philosophical crisis of the modern age. Richards’s aesthetic theories were impersonal and mechanical; his system, as Bronowski saw it, disregarded the importance of individual people. It was entirely formal, focused on the sounds of poetry and a pseudoscientific explanation of their pleasing effects. If this ever had appealed to Bronowski, that appeal was lost by the time he published his first book a decade later. Yet the only alternative seemed to be the mystical traditionalism offered by Maritain or Eliot—a rebellion against modernity itself, which Bronowski also could not accept. What he wanted was a modern individualism, and he thought he sensed it in the artists of France.




  By 1930, many of Experiment’s other writers had developed connections across the channel. Julian Trevelyan and George Reavey had taken up residence in Paris, of which Cambridge was, in Trevelyan’s eyes, “a sordid and distant suburb.”63 Bronowski treated them as “Experiment’s envoys,” hoping they could improve the journal’s artistic respectability by soliciting contributions from leading continental artists. Breaking with the journal’s original pledge to print only the work of undergraduates, Bronowski now decided to publish writings by Conrad Aiken and Boris Pasternak and, on one occasion, even rejected a submission by Ezra Pound. Trevelyan and Reavey solicited contributions by Paul Éluard, Georges Hugnet, Max Ernst, and James Joyce.64 They also made friends with many Parisian artists, and in June, the surrealist journal transition (whose editors insisted on the lowercase) reprinted thirty pages of selections from Experiment under the title “Cambridge Experiment: A Manifesto for Young England.” It afforded Bronowski his best opportunity yet to discuss his literary theories.




  Published alongside an excerpt from his poem “For Wilhelmina, Queen of the Netherlands,” the article hinted at his aspirations as a moral philosopher. The idea that a work of literature is valuable, he argued, depends on “the social axioms of the period,” but those axioms had changed dramatically in modern times, thanks in large part to science. In previous generations, “there was only one social axiom of any scientific nature, and that was the axiom that ‘like effects arise from like causes,’ with the corollary that ‘to every effect there is a cause.’”65 But growing secularism in the West had led thinkers to embrace instead “the relevance-test ‘is this assumption necessary?’”66 This meant pruning away traditional values, including the importance of literature, “because it has lost that tradition by which a work could be made significant by weighting it with a certain stable morality.”67 Older writers dealt with the fading of moral traditions by restating old convictions in new literary forms: for example, writing novels about the evils of war. But Bronowski was more intrigued by writers whose work suggested a different path and who found in the very discipline of writing a moral vision of broader applicability:




  

  [Literature] is the sum total of all its relevant contents: outlook, narrative, “objects” and then the words symbolising objects. These are of one unity; and the writer’s problem is to convert his adjustment to the world into literature in terms of this unity. That is a problem of the ordered use of the medium and it is for a discipline for this use that we are looking. When we have found it, it will perhaps lead us into a new belief. . . . I myself think that you will find it only in some formal way of thinking, like the way associated with contemporary physics or contemporary anthropology.68







  He would return to this idea throughout his career. In Science and Human Values and The Ascent of Man, he would argue for a naturalistic ethics based on “the personal commitment of a man to his skill, the intellectual commitment and the emotional commitment working together as one.”69




  | | |




  In early 1930, a young American expatriate writer named Samuel Putnam conceived the idea of printing a representative selection of the best European and American poetry in two volumes, to be called European Caravan. It would be subdivided into geographical regions, each assigned to a different editor. He asked George Reavey to find an editor for the first volume, and Reavey offered Bronowski the section devoted to England. Bronowski needed the money and seized the opportunity.70 He delved into the project, traveling to Paris in July, where he met novelist James Joyce and Joyce’s young secretary, Samuel Beckett. Bronowski had admired Joyce for years, ever since devouring Empson’s copy of Ulysses in two days at Cambridge. But he later joked that he could tell immediately that Beckett would outpace his master because although Joyce didn’t get out of bed until after noon, Beckett didn’t get up until after teatime.71




  The meeting paid off. When Experiment appeared in March 1931, it included a work by Joyce, the journal’s greatest coup. Meanwhile, Bronowski refused Putnam’s suggestion of separating the Irish from the English writers in European Caravan. “I don’t think the English section can afford to cede Joyce, McGreevey [sic], etc.”72 When the 575-page book was published, it grouped Joyce, Empson, Beckett, Thomas McGreevy, and D. H. Lawrence together. The book marked Beckett’s first appearance in an American publication. But it sold poorly, and the second volume was canceled.




  The introduction to his section of European Caravan provided Bronowski with another opportunity to present his literary theories. “Words are symbols for things,” he wrote, “for actions, sensations, events—call that group ‘objects’: and these again are conditioned by and symbolise, by means of a connection or notation usually called morality, the impulses within the fictitious world created by the work of art. So the printed words of a novel symbolize the thoughts and actions of its characters; which in turn are adjustments to and symbolise stresses between the characters and their world, directed by the morality obtaining in that world.”73 In times when people share a consensus about moral values, as in the era before World War I, “all pictures have moralities much the same as, at least contiguous to, that morality. At such a time, the relation between ‘object’ and ‘environment,’ between murder and jealousy for example, is a constant relation which writer and reader accept without exploration.”74 But “at a time of moral instability,” including the period after the war, “the relation between object and environment, between murder and jealousy, is not constant; it becomes the business of the artist to create this relation.”75




  This accounted for the obscurity of many modern writers, who thought they had to “create out of actions a world whose morality or criteria for action the reader is persuaded to accept and by which he can judge subsequent action to be consistent.”76 Artists reacted in different ways to the breakdown in shared values in postwar Europe; for instance, Bronowski detected in D. H. Lawrence’s books an extravagant and despairing search for “moral symbolism,” which ultimately led to “the secession of a social conscience.”77 Eliot and Pound, on the other hand, maintained a “historical sense, that is . . . a reaction to the modern environment continuous with the classical reaction.” But the only way they could express that sense was in a “cynical deterioration” that “contrast[ed] the modern situation with the classical.”78




  Bronowski sympathized with Eliot’s classicism in part because it was rooted in a belief in universal truths. He rejected Eliot’s grating religious dogma, which had become so strident of late that his book reviews “can only be said to wear the disguise of literary criticism,”79 but, like Eliot, he wanted poetry to be universal, yet also to focus on the individual—to be both objective and personally meaningful. In an era obsessed with impersonal mechanistic forces, he sought an aesthetic philosophy that could respect the dignity of creative thought and action.




  | | |




  Devoted as he was to the changes going on in the poetic world, Bronowski was equally attuned to the revolutionary scientific discoveries happening around him. In addition to mathematics, he studied biochemistry with J. B. S. Haldane, J. Desmond Bernal, and Nobel laureate Frederick Gowland Hopkins. After Frank Ramsey’s untimely death in 1930 at the age of twenty-six, Bronowski attended mathematics and logic lectures by Bertrand Russell and Ludwig Wittgenstein, who, he recalled, treated him with special kindness because he admired the work of Polish logicians.80 His physics classes were taught by Paul Dirac, J. J. Thompson, and Ernest Rutherford, who helped lay the foundations of nuclear physics and quantum theory at a time when Cambridge was the center of the atomic revolution. Albert Einstein, Erwin Schrödinger, and Sir Arthur Eddington were frequent speakers on campus. Bronowski enjoyed hearing Eddington and Thompson teach but found Dirac and Einstein dull lecturers. While speaking in 1930, Einstein, Bronowski fondly recalled, wore carpet slippers with no socks and had his shirt sticking out below his sweater. “Einstein was a terrible lecturer if you were actually trying to learn the subject,” he remembered, “but if you were trying to learn about Einstein as a personality he was marvelous.” The lecture was “completely incomprehensible, except that you could see what he was after and from time to time he would say, ‘And now you see that that isn’t going to work, you see,’ and then he would run it all out and start afresh. So we learnt an awful lot that wasn’t going to work and nothing ever did work, of course. The old man died and it never did work.”81




  During the late 1920s, physicists and mathematicians began to break down the relatively simple models inherited from Newton and to discover that reality is far stranger and less predictable than anyone had ever before imagined. The discoveries of two German-speaking scientists during Bronowski’s college career would have a particularly strong impact on his way of thinking about the world.




  The first was Werner Heisenberg’s 1927 finding that it is impossible to know simultaneously both the position and the momentum of a subatomic particle. This “uncertainty” principle placed inherent limits not merely on human knowledge but also on the knowability of the universe itself. “Heisenberg showed that every description of nature contains some essential and irremovable uncertainty,” Bronowski wrote later. This “shook us all a good deal. After all, it said that nature could not be described as a rigid mechanism of causes and effects. . . . To say suddenly that at bottom these causal chains are not true, that the whole thing cannot be done—that seemed a strange discovery, and a disagreeable one.”82




  The second discovery came in 1931, a year after Bronowski scored the top rank of “wrangler” on the examination for his bachelor’s degree. This was Kurt Gödel’s resolution of the Entscheidungsproblem, or “decision problem,” a mathematical controversy first posed by the mathematician David Hilbert in the 1920s. Hilbert had challenged mathematicians to find an algorithm capable of proving or disproving the universal truth of any statement posed in a formal logical language called first-order logic. Such an algorithm would enable mathematicians to show that mathematics was an absolutely complete and coherent logical language. Whether such an algorithm could exist was the Entscheidungsproblem, and for Bronowski’s final examination, Professor Richard Braithwaite asked him to write a paper on the question.83




  If the algorithm that Hilbert was seeking existed, it would prove that no mathematical problem was inherently unsolvable and that the messy, actual world of experience could be seamlessly connected with the pristine necessities of logical abstraction. The question was the focus of intense interest at the time from such Cambridge mathematicians and philosophers as Alfred North Whitehead and Bertrand Russell, who were fascinated by the possibility of reducing all language to an orderly system of necessary truths. Their 1927 Principia Mathematica tried to reach a solution by finding a way around the puzzling problem of logically self-contradictory assertions such as the “Cretan liar paradox” (in which a Cretan speaker says, “All Cretans are liars”), while still retaining the power to demonstrate the truth of all true statements. But, as mathematician Martin Davis writes, a solution to the problem would also “have reduced all human deductive reasoning to brute calculation”84 because if all logical propositions are provable in principle, and reality obeys those propositions, then the universe must be fundamentally deterministic; all actions fated by forces beyond human control.85




  Bronowski could not long remember what he wrote on his paper, although it was good enough to win the top score, enabling him to remain at Cambridge for another three years as a senior research (or graduate) student.86 But a year later, Gödel produced a pair of theorems that answered the Entscheidungsproblem and showed that any logical framework will include statements that, although true, cannot be proven to be true from within the system itself. Gödel’s “incompleteness theorem” appeared to prove that logic can lose its ability to prove things when it reflects on itself and thus that any system operating by rote obedience to arithmetical instructions would be unable to demonstrate the truth of certain statements, even though those statements are true. Whitehead and Russell’s efforts had come to naught.




  To Bronowski, Gödel’s and Heisenberg’s discoveries proved that “the laws of nature cannot be formulated as an axiomatic, deductive, formal, and unambiguous system which is also complete.”87 They demolished the idea that any single picture of the world, whether scientific, religious, or political, could aspire to become a single, true, unified account of nature. “One aim of the physical sciences has been to give an exact picture of the material world,” Bronowski concluded in 1973. “One achievement of physics in the twentieth century has been to prove that that aim is unattainable.”88




  | | |




  As his time at Cambridge neared its end, Bronowski found himself busier than ever. He was writing his doctoral dissertation,89 and in early 1932, his geometry paper “On a Representation of Primals” was awarded a special prize.90 Meanwhile, he continued to edit Experiment while writing dozens of book, theater, and film reviews for the Granta. He read Woolf, Faulkner, and Auden. His criticism was usually measured, but he could at times be severe, as when he panned Aldous Huxley’s Brave New World as “the worst book Mr. Huxley has written . . . a casual, a shallow, a dishonest book . . . talking about and saying nothing of any importance.”91 And he could be lighthearted, praising Laurel and Hardy’s Chickens Come Home and joining with other writers to contribute a nonsense passage to a “communal novel.”92 He recommended rooms to Samuel Beckett, who spent a month living in Bronowski’s former apartment in Ampton Street while looking for someone to publish Dream of Fair to Middling Women. (Beckett left early when his last five pounds was stolen from his dresser drawer.93) And Bronowski’s own poetry continued. “I have been writing reams lately,” he told Reavey, and he had hopes of publishing a collection of poems in the summer.94




  But the intellectual revels were coming to an end. During his final winter, he was working on a paper when he learned that the Cambridge Philosophical Society, of which he had just been elected a fellow, would be hosting a meeting to discuss a newly discovered positive version of the electron. Knowing electrons could only have a negative charge, Bronowski thought the announcement must be an elaborate prank and went to the meeting to see what would happen. He was startled when he spotted Eddington and Dirac, who rarely attended such meetings, in the audience. The speaker was Giuseppe Occhialini, who along with Patrick M. S. Blackett would soon become one of the world’s leading authorities on atomic physics. Bronowski listened for fifteen minutes without being able to figure out if the thickly accented Occhialini was speaking English. But when the physicist displayed a photo of a track that went the wrong way in a cloud chamber, Bronowski was stunned. “I said, ‘My God, it’s true. That’s not a negative electron, that’s a positive electron.’”95 The moment symbolized the Cambridge experience for Bronowski. The Newtonian universe was being replaced by a subtle new world of profound energies—and cataclysmic potential. Anything really was possible.
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