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Impossible Man


‘One day in 1965 Roger Penrose is crossing a London street and suddenly his imagination is working in four dimensions. The result is an insight that transforms Einstein’s relativity theorem. Patchen Barss writes lyrically about this scientific quest, but he also explores the frail human side of Penrose’s journey. The result is a page-turner reminiscent of James Gleick’s Genius. The Impossible Man is a stunning achievement.’ Kai Bird, Pulitzer Prize-winning biographer and co-author of American Prometheus – the inspiration for Christopher Nolan’s film Oppenheimer


‘Phenomenal. Blisteringly candid, elegiac and utterly compelling, The Impossible Man strips away the myths to expose the frailties and foibles of a mathematical genius who inspired generations. A new landmark of scientific biography.’ Ananyo Bhattacharya, author of The Man from the Future


‘A cosmic romance, at once intimate and grand. The Impossible Man is charming and gripping, edifying and soulful, a lot like Roger Penrose himself.’ Siobhan Roberts, author of Genius at Play


‘Patchen Barss uses the skills of a fine novelist to tell the story of one of the true giants of 20th century mathematics and physics, Roger Penrose, in a biography that reveals the complex and compelling character of the man alongside the importance of his contributions to geometry, relativity, and a wide range of other fields. The biography that Penrose deserves.’ David Schwartz, author of The Last Man Who Knew Everything
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On Tuesday, December 8, 2020, Roger Penrose awoke alone in his Oxford flat. He walked barefoot and silent to the kitchen and pulled a pot of coffee from the refrigerator. He brewed coffee every Friday, stored it cold, and microwaved it cup by cup throughout the week.


As he splashed milk in his mug, he idly considered the death of the universe. The cold globules of lactose, protein, and fat spread through the hotter liquid, creating graceful clouds and tendrils. One stir of the spoon, and the shapes disappeared, leaving a mugful of monochromatic, pattern-less brown liquid.


This was the fundamental path of all things—islands of hot and cold flowing into one another, mixing and churning to create beautiful, ephemeral patterns before disappearing into a shapeless, uniform distribution of matter and energy. As time grinds up the future to make the past, the universe moves relentlessly toward greater entropy. It will one day reach a “heat death,” a state of inert equilibrium, with temperature and density the same and unchanging in every direction at every scale.


Roger had recently separated from Vanessa Thomas, his wife of more than thirty years. In his late eighties, living on his own for the first time in decades, he kept life as efficient and simple as possible. He ate plain meals of fish and vegetables or bread and cheese, with J. S. Bach or BBC Radio 1 for company.


In the months since the United Kingdom went into pandemic lockdown, Vanessa had been delivering groceries, medication, and other necessities. She texted when she’d left bags outside his door, and he pulled them in.


Every two weeks, he chopped and mixed walnuts, almonds, crystallized ginger, and shredded wheat into a large batch of muesli. He used one of his flat’s two bathtubs for banana storage. He submerged them in a plastic container in the tub, keeping them underwater using a heavy orange-and-blue glass plaque he had received in 2013 from the University of Texas, San Antonio—a thank you for delivering a talk titled “Seeing Signals from Before the Big Bang” for the school’s Distinguished Visiting Lecture Series.


Roger had devoted his life to understanding the past, present, and future of the universe. He was acutely aware of how every cup of coffee will eventually cool to room temperature, every chunk of stone and ice flying through space will erode into its constituent parts, every star will eventually sputter out of existence, every galaxy will collapse, and even the last surviving black holes will ultimately boil away into an oblivion of scattered radiation.


Roger didn’t accept this depressing fate. The way he told the story, the universe had been around much longer than most people thought, and its distant future portended renewal and rebirth rather than a slow, gradual death. Few other physicists shared his view: Roger’s theories of cyclical cosmology had left him as isolated in the world of physics as he was in his own flat.


He checked the clock on his phone. Time was progressing at its usual steady rate of sixty minutes per hour, twenty-four hours per day. Roger, though, also knew the passage of time wasn’t the brutal, indifferent entropy factory it seemed. In fact, when he found doing so useful, he questioned whether time passed at all.


People typically perceive the flow of time like the stream of words in a book—a sequential, page-by-page journey from the beginning of the story to the end. But from another perspective, all those pages exist simultaneously: readers can hold the entire book in their hands at once, even if they can only experience one word at a time. Relativity—Albert Einstein’s astoundingly powerful theory that formed the basis for much of Roger’s life work—treats the universe as a static object in which the past, present, and future are like the pages of a cosmic book. Time seems to flow from one event to the next, but viewed in four dimensions rather than three, established history and the seemingly unwritten future coexist with equal reality.


Roger found this idea of a block universe fascinating and convenient. He could hold all of space-time in his mind at once: the distant past and future; the inaccessible regions beyond the visible universe; the interiors of black holes and the auras of distant dying galaxies. In a block universe, the passage of time was an illusion. Aging, death, and loss shed their significance. In a block universe, Roger could pretend that his own time and energy had no limit.


He resisted any thought of slowing down—he still published and lectured like a new scholar out to prove himself. He shrugged away his fame, his best-selling books, his long, distinguished academic career. His work remained unsettlingly unfinished.


He wilfully ignored medical issues—high blood pressure, macular degeneration, mobility problems, subtle but perceptible cognitive decline—that created challenges for his work and personal life.


He could concentrate when uninterrupted, but small disruptions could throw him off for hours as he struggled to recover his train of thought. He had increasing difficulty recalling names and words and often grew frustrated with his inconsistent memory.


He had become clumsy at hunting and pecking on his laptop, which made writing painstakingly slow. He kept a piece of card jammed under the caps lock key to stop himself from accidentally depressing it and wasting hours writing paragraphs in useless all caps. Editors willingly moved deadlines for him, but no amount of time ever seemed sufficient.


His eyes had also betrayed him, blurring shapes and obscuring words on the page. He’d had a customized magnifier embedded in the right lens of his thick glasses, and by closing one eye and holding a book or paper up to his nose, he could still read. For email and digital publications, he bought the largest computer screen he could find and blew the text up to marquee-sized letters. He rolled his office chair back from the display and held a monocular provided by the National Health Service up to his eye, swivelling back and forth to read each line.


Since he was fourteen, he had kept a journal in which he jotted down ideas and drawings. He had filled dozens of books over his lifetime and still kept one within arm’s reach as he researched. The once confident and graceful lines of his diagrams and sketches, though, had become shakier and less precise. His drawings looked more childlike now than they had when he was six years old.


When he lectured, he memorized the order of his slides, because he could not see them during the presentation. If a slide happened to be missing or upside down, he sometimes wouldn’t know until someone told him. He had unwillingly begun using PowerPoint for some talks but still preferred the hundreds of colourful, hand-drawn acetate transparencies he kept carefully ordered in shelved stacks in his home office.


Roger ignored time as much as he could, carrying on as though he were still the same productive, creative, and inspired mathematician he had been for more than sixty years.


On a typical day, he left his dirty dishes in the sink, turned off the radio, and settled into his office to read recent scientific papers and pore over maps of the cosmic microwave background (CMB) radiation. He usually made just one outing a day: an hour-long walk along nearby canals or to the bakery in the city centre that made his favourite chocolate biscuits and multigrain bread. As a COVID-19 precaution, he held his breath each time he passed another human being.


This December day, though, was not typical. Instead of his usual rumpled shirt, oversized sweater, and well-worn, wide-wale corduroys, he chose a crisp white shirt, maroon tie, and fitted grey suit. He tamed his wispy grey hair and left his cosmology equations.


Dishes in sink, stick in hand, he descended two flights of stairs and exited to the drive where a car idled, waiting to take him into London. Reaching the Swedish ambassador’s residence took a little over an hour. There, in a sparse outdoor ceremony attended by Vanessa and their twenty-year-old son Max, he accepted the 2020 Nobel Prize in Physics.


Later that afternoon he returned home and put the Nobel medal away in the same cupboard where he kept his Order of Merit, his Eddington, Dirac, and Knight Bachelor medals, and several dozen other honorary degrees, plaques, certificates, and honours.


With that out of the way, he changed into comfortable clothes and went back to work.


He won the Nobel for a 1965 paper proving that large dying stars would inevitably collapse to a point of infinite density known as a singularity. His singularity theorem had disrupted the world of theoretical physics, demonstrating the incompleteness of Einstein’s relativity. The quest to discover new physics to describe what happens inside a black hole continues at elite research institutes around the world to this day.


Nearly fifty-six years passed between Roger’s publishing his singularity theorem and the day the Swedish ambassador presented him with a 175-gram disk of eighteen-carat gold bearing the embossed image of Alfred Nobel.


His journey to the most prestigious prize in physics, though, began even earlier.


Roughly 13.7 billion years before Roger won the Nobel Prize, a hot, dense universe wrenched into existence. The new universe was tiny: all of the reality we now know as the visible universe resided in a point possibly a billionth the size of a proton. This point contained the raw material that would become light and electricity, gravity and magnetism, and the strong and weak nuclear forces. It would become matter, antimatter, dark matter, and dark energy. It would become every element of the periodic table and every particle in the Standard Model.


The chain of events that followed that moment of creation not only led to the existence of Roger Penrose but also formed all the cosmic objects and forces that guided his life’s work.


Some physicists think the newborn universe contained just one fundamental force. But at 10–43 seconds, gravity split away, manifesting a distinct set of properties and effects. Gravity—the very same force that kept Roger’s bathtub bananas under water—became the fundamental key to the creation of space, time, and life as we know it.


The next fraction of a second saw the emergence of the strong nuclear force, which binds the hearts of atoms. One theory suggests the strong force also triggered a faster-than-light expansion and cooling of the universe known as cosmic inflation. In a hundredth of a millionth of a trillionth of a trillionth of a second, the universe’s diameter doubled more than ninety times—ending up over 1,000,000,000,000, 000,000,000,000,000 times its original size. Inflation ended as suddenly as it began in a little-understood event known as the graceful exit.


The still-expanding universe became a baryon-photon plasma—a primordial fog of charged particles so hot and dense that atoms couldn’t form and light couldn’t move. No gaps. No exceptions. Just unrelenting opacity, with not even a way to view it from “outside.” There was no outside. The fog filled the universe, and the universe was the fog.


The fundamental forces fragmented further, leading to the emergence of the weak nuclear force and electromagnetism. Mysteriously, most of the antimatter disappeared, leaving behind a universe dominated by matter. The cosmos was well on its way to becoming the strange and beautiful expanse we observe today, filled with the quasars, quarks, photons, and forces that would become Roger’s lifetime obsessions.


After 379,000 years, the universe cooled enough for the first simple atoms to form. This event, the great recombination, created almost all the hydrogen that exists today. It also made the universe abruptly transparent. When the fog lifted, light filled every point in the cosmos with an energy so hot and bright that it still reverberates today as cosmic microwave background radiation. Roger lived in hope that this CMB, the oldest directly observable record of the early universe, would yield up evidence to vindicate his maverick cosmological theories.


In this new light, the cosmos remained almost perfectly uniform, the same in every direction and at every scale. Without something to break that monotony, the universe might have stopped evolving, remaining as uniform and unchanging as a perfectly mixed cup of coffee.


Instead, unimaginably small random energy bursts called quantum fluctuations created tiny disturbances. A bump in energy here, a drop there. Gravity subtly amplified these perturbations, pulling some atoms closer together, leaving faint halos of emptier space behind. Symmetries broke. Pattern and structure emerged.


The expanding universe became lumpy.


Two hundred million years passed: these were the “Dark Ages,” when cosmic radiation was everywhere, but no new light sources had yet formed.


Hydrogen clouds billions of kilometres in diameter spun as they collapsed in on themselves, compacting into whirling bulbous disks. In and in, faster and faster, hotter and hotter.


Gravitational pressure became so great, it overpowered the electromagnetic forces that had kept individual atoms separate from one another. In a burst of nuclear energy, they fused into a heavier element: helium. Nuclear fusion released massive amounts of heat, light, and other radiation. The clouds turned into fireballs. The universe blazed with the first starlight.


Gravity was at work everywhere—collapsing nebulae and forging stellar nurseries. Some of its effects were more mysterious: an enigmatic source of gravitation created larger structures—star clusters and galaxies spinning in unfathomably huge discs and spirals. This dark matter did not interact with light or electromagnetism, working invisibly to sculpt the largest known structures in the universe.


After billions of years, the primordial stars started to run out of hydrogen. When a star runs out of nuclear fuel, it first collapses and then explodes back out into the surrounding space, scattering atoms and plasma into a massive cloud. Gravity goes to work, slowly and steadily pulling that matter back together.


Nebulae collapsed into stars, and stars exploded into nebulae, in a continual cycle of death and birth. Larger stars crushed hydrogen and helium into heavier elements: carbon, oxygen, nitrogen, and phosphorus. Iron and calcium, zinc and potassium, silver and gold. These elements, the leftover “stardust” from ancient explosions, are the building blocks of life, the stuff of bones and bananas and Nobel Prizes.


With each nova and supernova, some material never made it back into the centre. Instead, it spun away, coalescing into planets, moons, and asteroids. Trillions of solar systems sprang up, containing swirling gas giants, rocky planetoids, and lifeless lumps of ice and dust.


When very large stars died, gravity took over completely. The stellar remains collapsed in on themselves, crushed beyond the point of no return. Matter and energy disappeared beyond an event horizon where time and space were so warped that nothing could escape. Each event horizon contained a singularity (as Roger would one day prove). The horizon and the singularity together became known as a black hole.


About five billion years ago, our own sun flared to life, surrounded by a maelstrom of proto-planets and asteroids. An ancient collision between a molten, Mars-sized planet and a rogue planetoid sent a plume of liquid rock out into space, where it congealed into a lifeless sphere with about one-quarter the diameter of the new planet it now orbited: Earth and the moon.


At Earth’s surface, water existed in solid, liquid, and gaseous forms. The planet had a thin skiff of atmosphere. With these and other favourable conditions, life emerged. Atoms combined into molecules, and molecules into more complex structures like bacteria, sponges, plants, and—relatively recently—human beings.


August 8, 1931, dawned grey and humid in Colchester, England. The universe was still cooling and expanding. The sun, Earth, and moon were orbiting one another as they had for billions of years.


The baby Margaret Penrose had carried in a dark sea of amniotic fluid for nine months was nearly ready to enter Earth’s atmosphere. Margaret called the family doctor to meet her at the hospital. But overcast Saturdays in August were not ideal for getting medical assistance: her doctor had gone fishing.


Margaret had studied medicine and had helped many women through pregnancy and labour. This was her second child, and with a team of maids and other servants standing by, she prepared to have the baby at home.


Around midday, her second son took his first gasps of air, registered light and shadow, felt his mother’s skin.


Primordial hydrogen was in the water molecules that formed the humidity of that day. It was in Margaret’s sweat as she laboured and in Roger’s first tears.


Like every human being, his tiny body was made from stardust and the ashes of the Big Bang. He was brand new to the world and also billions of years old, depending only on how closely you looked.


At the atomic level, a sprouting acorn and an ancient oak barely differ: both are made from materials nearly as old as time itself. Only at more “coarse-grain” levels—those of cells, tissues, organs, organisms—do living things become young or old, inexperienced or wise, ripe or rotten. The chemistry and biology of life, death, aging, and decay mask the enduring physics beneath.


Like every newborn, Roger Penrose had the history of the universe written in each of his two trillion atoms. And like every baby, he was a living, breathing, thinking entity for whom every new movement was an experiment and every new sensation a revelation. He would grow up caught between these two realms, constantly trying to lose himself in the eternal mysteries of the cosmos but always bound to the emotional and physical vagaries of human existence.


He could never entirely leave this world behind, no matter how illusory physics told him it was. He still suffered broken bones and unrequited love, made friendships that spanned decades, experienced the pettiness of academic rivalries, married twice, sued one of the world’s largest producers of toilet paper, dined with the queen of England, and rushed home on Sunday evenings to catch new episodes of Monty Python’s Flying Circus. Much as he fought against it, he remained rooted in a reality where time passed, bills had to be paid, and decisions had consequences.


He developed a rare capacity to see beyond normal human senses, to think in four dimensions, to peer inside black holes, to bend geometry to his will, to wrestle infinity under control. But his genius didn’t emerge out of thin air. His life and work only existed within the context of the people and the world around him.


For the people close to him, his desire to escape into a less ephemeral world of eternal numbers and shapes was a source of both fascination and pain. He could be self-centred and remote, justifying his distance by dismissing personal, everyday concerns as inconsequential byproducts of the limitations of human perception. He carried on emotional affairs, grew apart from his children, rejected the support and care of people who loved him, and rationalized this behaviour as resulting not from his own choices and decisions but from the blind laws of physics.


He became one of the most influential mathematicians and physicists of the twentieth century, inhabiting a “world-behind-the-world” where all the jagged fragments of human existence—heartbreak and regret, aging and mortality, estrangement and loss—disappeared, leaving behind only the clean lines and graceful curves of an endless, perfect geometrical universe.


He devoted his life to questions that straddled physics, art, and philosophy: Why is the universe like it is? Why is there something rather than nothing? Does beauty point the way toward truth? What is the nature of consciousness? Is mathematics something we invent or discover? Is there something deeper and more fundamental than space and time? To this last question, Roger’s answer was an emphatic yes. Space and time—and every other aspect of the physical universe—emerged from something even more essential. At the deepest level, all the subatomic particles and galaxy clusters, energy and mass, heat and the light disappear, revealing the primary source of reality: the universe’s transcendently beautiful mathematical skeleton.


The universe, Roger believed, was made of geometry.


Elite physicists say Roger’s work was like “magic”—that his ideas seemed to emerge more from epiphanies and miracles than from the normal drudgery of incremental scientific advance. Non-scientists, who revere his optical illusions, impossible objects, and other hypnotic geometric oddities, treat Roger with a cultish awe. He had an uncanny ability to find beauty and meaning in the shapes of things—be they puzzle pieces or the invisible arcs of four-dimensional space-time. His life’s work was more than merely aesthetically pleasing: again and again, he revealed the “unexpected simplicity” of the machinery of the universe, inspiring wonder among scientists and non-scientists alike.


His intensely visual sensibilities made him a renowned and beloved public speaker, a hero of puzzlers and recreational mathematicians, and a respected thinker, even when he relentlessly worked to disrupt the agenda of theoretical physics and other sciences.


Roger paid a price for his success, and so did many people around him. Not only did he alienate large swaths of the global scientific community, but he also grew distant from family and friends. He placed his work ahead of all other concerns and left a trail of heartbreak and anger in his wake.


In his late eighties, disconnected from friends, family, and colleagues, he lived mostly in silence and solitude. He continued to be bathed in honours and accolades, to wander through the universe looking for new truths and deeper answers, and to race against time to understand the story of reality.










1


THE JUNGLE


On a midday in mid-July 1937, six-year-old Roger Penrose perched on his seat at the end of the heavy wood table that dominated the Penroses’ large dining room. The table could easily seat ten: in the evenings, visiting scientists, artists, and family friends filled the spacious, high-ceilinged room with noise, smoke, and conversation. At lunchtime, the room was airy and quiet. Tall-back chairs and wide doorways made the house feel like a giant’s castle.


Legs dangling, crossed arms like sticks, Roger looked hardly older than his four-year-old brother, Jonathan, and much younger than eight- year- old Oliver.


He regarded a scoop of stewed greens prepared by the family cook. The green blob was the only thing standing between him and the freedom to disappear into the hot, sunny afternoon.


Lionel and Margaret—the Penrose boys only ever called their parents by their first names—didn’t eat lunch with their children. Instead, Isabella Black, a twenty-year-old Scot doing double duty as maid and nanny, oversaw Roger’s painfully slow meal.


Sunlight filtered through the high paned windows, projecting slow-moving parallelograms onto the clean wooden floors. The windows looked out toward Lexden Road, a wide, straight street running through an affluent neighbourhood in southwest Colchester. The two-storey house sat well back from the road. Trees and shrubberies muffled the traffic. The back garden was wild, shady, and lush. It sloped downward to a high hedge with a gate onto a secluded, grassy footpath running parallel to the street behind the row of houses.


His brothers had long ago finished their food and melted away into the summer heat, leaving Roger alone with Stella (as the boys called her) and the greens.


Neither was getting any friendlier.


“If you eat half of it, that’s alright. Then you can go,” Stella said.


Roger glowered at the green circle. The list of foods he enjoyed eating—topped by marmite spread on chocolate biscuits—did not include boiled spinach.


Stella tidied, waiting for Roger to budge. With her attention momentarily elsewhere, he at last picked up his spoon, reshaping the spinach into a tidy semicircle. Not a leaf left the plate.


“Well, I’ve done it,” he said.


She looked at the plate. He looked at her. A tiny flicker of mischief passed over his face. Whether charmed or just worn down, Stella conceded.


“Alright then,” she said. “You may go play.”


This was Roger’s first lesson on the power of geometry.


Roger clambered down from his chair.


In a collared shirt and striped braces, short pants hiked up over his navel, his thin frame seemed small and vulnerable. But his slightly crooked, curious smile betrayed a sense more of adventure than danger.


During the week, his father either worked at his office at the Royal Eastern Counties Institution for the Retarded or sequestered in his home office poring over papers and tables related to his research into the genetic origins of “mental defects.”1 He was doing research for the Colchester Survey, a multi-year, career-defining project on what would later come to be known as Down syndrome.2


Margaret was equally unavailable, busy with household matters and other unspecified commitments. Servants came and went, cooking, cleaning, and tending, but Roger had the gardens and the world beyond all to himself.


Roger often followed the path behind the house eastward and then north, gravity leading him further down the slope into a small, grassy glen. Where the land started climbing again, the path entered a dense wood of oaks, field maples, and hornbeams.


Roger and his brothers called these woods “the Jungle.” Forking dirt paths pierced the trees and underbrush, crossing small, shady clearings and bursting out at the top of the hill into the sunlit meadows of Hilly Fields Park, with views of Colchester Castle and the town centre. A child could easily get lost in these woods. Roger made a point of doing so frequently. At any moment, he imagined, a wild tiger or elephant might emerge from behind a tree or a spaceship swoop down through the canopy. The wood covered only a few acres, but Roger disappeared into the Jungle for hours at a time, lost amidst the towering trees and his own tall tales.


One bright, still summer day not long before he turned seven, he emerged from the leafy shadows of the Jungle into a bright, quiet clearing. Sunlight warmed an old stone bench. Nearby a pillar rose out of the grass. It flared out at the top, but the structure was too high for Roger to see its top.


His feet left the ground. He rose gently through the air until the top of the pillar was at eye level. He was not as alone as he had thought: his father was there, unexpectedly hoisting Roger up to see the plate fastened to the column. Lines and crosses formed a ring of symbols along its perimeter. A compass rose marked out the cardinal directions. Along the north-south axis, a thin metal wedge angled up out of the centre, as though an arrowhead shot out of the sky had lodged in the plate. The metal cast a sharp shadow on the markings along the edge of the disc.


Floating in Lionel’s arms, Roger sensed something unusual in his father’s demeanour: happiness. Lionel generally behaved indifferently toward his sons. He had an aversion to shows of emotion and a near-total lack of interest in the lives of his children. But on this unusual occasion, holding his son up to the face of a sundial, his normally serious expression melted into a smile. Something extraordinary was happening.


Lionel’s emotional vacancy was more than generic British stoicism. Displays of emotion had disgusted and alienated him since he was a child himself.


Born in 1898, Lionel was the second of four boys. His mother, Elizabeth Josephine Peckover, came from a family of wealthy Quaker bankers and minor nobility. She married James Doyle Penrose, an Irish portrait artist. They bought a large estate known as Oxhey Grange, near Watford, a small town about thirty kilometres from London. Oxhey’s Victorian mansion anchored more than 400 acres of farms and fields, which became the childhood backdrop for Lionel, Roland, Alexander, and Bernard.


Elizabeth and James taught their sons traditional Quaker values: love of God, speaking truth to power, appreciation of fine art, music, and scientific knowledge, a deep commitment to pacifism, and— especially—avoidance of strong shows of emotion. Lionel absorbed it all, except for the belief in God. His brothers grew up to become hedonistic artists and world explorers, but Lionel dedicated his life to rigorous pacifism and science.


Slim and just under five and a half feet tall, Lionel hardly bore an imposing physical presence. But he observed the world with intense, intimidating curiosity. He studied rather than enjoyed it.


During World War I, Elizabeth and James allowed young Quaker men to work their fields and sleep in their outbuildings rather than join the conflict.3 Lionel, though, chose a much more punishing path of pacifism.


In late 1917, he trained as a volunteer for the Friends Ambulance Unit, created by British Quakers a year earlier to provide humanitarian relief to British and Allied soldiers. The unit moved wounded and ill combatants by train from the front lines to hospitals across France.


By June 1918 he was travelling back and forth across central and northern France with the No. 5 Ambulance Train. Each day, he wrote one or two lines in a diary, noting logistical information and glossing over the horrific details of his work.




July 11: Load at Gézaincourt for Rouen: A night-trip passing through Abbeville. Lurid sunset.


July 13: A.M. Clean windows etc., at Abbeville. P.M. Raid. Several bombs on Abbeville—one near the train, which smashed windows previously cleaned. Went to dugout.


July 14: Wait all day—walk out onto hills in evening to avoid raid and get rain instead.


August 7: Dysentery cases . . . Start loading 1 a.m. Finish 4 a.m.


August 9: Load 1 a.m.–7 a.m. French wounded. Very bad cases. Wounds not dressed.





Near midnight on October 31, his ambulance train paused outside Givenchy-en-Gohelle for emergency repairs. A coal train crashed into the back end of the No. 5, sending stretchers, patients, and volunteers scattering off the rails.


“No one hurt. Patients took it all fairly well,” he concluded.


Travelling through Boulogne, Saint- Pol- sur- Mer, and Rouen, the unit kept moving patients while making repairs on the fly. On November 9, they took the ambulance train into Paris for final repairs. He was still in the city on November 11, 1918, the day the war ended. On Armistice Day, he finally released his feelings of horror and disgust. He took aim, though, not at the ravages of war but at the raucous celebration of peace.




At 11 a.m. cannons fire and church bells ring madly. The armistice has been signed. I had come to Paris with several others, but broke away. The streets very rowdy, everybody chucks work. Kids let out of school go parading the streets, headed by their masters. Girls sell flags of all sizes to passersby. People stand at their windows and shout and wave flags. Flags of the allies magically sprout from every window, chiefly French and American. Old ladies—French officers—Yanks—girls—old workers—children form small processions in the streets to rush up to one another and kiss or shake hands.


My curiosity goads me to wander for miles through dense intoxicated crowds until I too am utterly sick with the smell of spirits, the crushed flags, the broken glasses, the glistening eyes of the crowd, the hideous laughter, shouts of men and women turned into lunatics—this is peace.





After the war, he studied mathematics at Cambridge. He graduated in 1921 and spent a year abroad at Vienna University, studying psychology and attending lectures by Sigmund Freud. He underwent psychoanalysis himself but quit when he found it “led to the acquisition of a quiet effrontery.”4


Adept at chess, piano, woodcraft, sketching, and other arts, he was a polymath adrift until a chance meeting halfway up a mountain in the Austrian Alpine district of Zell am See put him on a new path.


There he met twenty-five-year-old Margaret Leathes, a fellow Cambridge student whose own meandering path had brought her to that same windy Alpine slope.


Unlike his father, Roger’s mother wasn’t actively taught to bury her emotions. But life offered her plenty of reasons to do so.


Margaret’s father, John Beresford Leathes, a physiologist and pioneering biochemist, was a second son in a long line of clergymen. His parents expected him to study for the priesthood, but he discovered atheism at an early age and, to his parents’ great disapproval, pursued a scientific career instead. Margaret’s mother, a Jewish concert pianist named Sonia Marie Natanson, had fled Russia in the late 1800s “with a hatbox full of roubles and little else.”5 John and Sonia met in Switzerland where Sonia, a natural polyglot, worked as a language tutor. She helped John with the German he needed to understand the lectures he was attending. They married in Switzerland and returned to England.


John and Sonia’s first child, a boy, died at birth, strangled by his own umbilical cord. When Margaret was born, her parents nicknamed her “Bob.” They never forgave her for being a girl.


Sonia maintained no ties with her relatives in Russia, and John’s family cut him off when he left the church. When Margaret was young, John had only a £150-per-year student stipend; Sonia earned a little money translating the books of Ivan Pavlov, the Nobel Prize–winning Russian physiologist. Margaret primarily remembered Pavlov’s visits for his “beard like Father Christmas.”


By eight years old, Margaret had discovered a love of performance. She played Mark Anthony in a school production of Julius Caesar with such passion that she brought herself, as well as the audience, to tears.


The family moved to Canada in 1909, where John lectured at the University of Toronto. Sonia was active in the Canadian suffrage movement. Outspoken on women’s rights, she kept her Jewish heritage hidden, including from her daughter.6


Margaret frequently found herself in the company of globally renowned scientists, activists, and artists. She recalled composer and pianist Sergei Rachmaninoff visiting them in Toronto, idly playing the same upright Broadwood piano she used for her daily practice. “I remember his haircut which looked as though his scalp had been mown with a lawnmower,” she wrote in an unpublished memoir. “But I don’t remember how he played.”


Sonia was also friends with suffragette Emmeline Pankhurst and her daughters Christabel and Sylvia. “Inspired by them, I used to deliver impassioned speeches about votes for women standing on the washstand of the spare bedroom,” Margaret wrote. “Sylvia once spent the night at our house in Toronto about 1910 as a guest of my mother. She gave me a goodnight kiss which I shall always remember.”


Sonia and Margaret returned to England in 1913, a year before John joined them. They found a flat in Chelsea, and Sonia enrolled Margaret at Bedales Independent School, founded in 1893 as “a humane alternative to the authoritarian regimes typical of late-Victorian public schools.”7


Humane may have been an overstatement.


Even in winter, the students bathed daily in unheated water in their unheated dorms. The only reprieve came when the air turned so cold the water in the metal tubs froze solid, making bathing impossible. The girls went on a forced four-mile run each morning at 6:30 through the dark and cold. “Despite the fact that all this Spartanism was supposed to increase the circulation, most of us developed very bad chilblains,” Margaret wrote.


She thrived nonetheless, excelling at competitive chess, piano, acting, and swimming and diving. She aced exams and charmed her teachers, eventually ascending to the status of head girl.


Bedales was coeducational, but girls and boys were kept apart, and expressions of sexuality were forbidden. “Feeling unplatonic was quite against the school rules. Such feelings had to be deeply hidden, if not fiercely smothered for the benefit of the ‘Chief’ (our name for the headmaster),” she wrote. “Though, of course, nearly everyone really had such feelings.”


Margaret spent a year at Sheffield University, where her father taught, studying history, physics, and philosophy. In 1920, she moved to Cambridge to study medicine. She was one of two women studying alongside 200 “rowdy ex-servicemen, fresh from the 1914–1918 war. They made too much noise for concentration. They stomped when one came into the room—in time with one’s footsteps— and when one sneezed or coughed they cheered,” she wrote. “I once left the lecture room in despair, but . . . was reproved for having done so.”


She learned to take up less space, make less noise, and elicit as little notice as possible.


She reconnected with a friend from Bedales, Eileen Rutherford, daughter of famed nuclear physicist Ernest Rutherford. “I frequently spent time at her home in Queens Road and listened to Sir Ernest and Lady Rutherford quarrelling, while I played on the pianola,” she wrote. “I even went for walks with Sir Ernest and was told that the important thing about being a scientist was to have ‘good hunches’ otherwise one would become buried in irrelevant detail.”


She lived at a hostel in Gordon Square, where she befriended the writer Frances Marshall, who took her to parties that included “all the famous Bloomsbury characters,” including Vanessa Bell, Virginia Woolf, and Ralph Partridge. In such august, creative company, Margaret could not escape feeling like “a mere fly on the wall.” She never believed that any of these marvellous writers and artists found her interesting or important enough to remember.


To celebrate and mourn the end of her Cambridge years, Margaret took a hiking and sightseeing tour through Austria. Two weeks into the trip, she gathered with other Brits at the base of Grossglockner, the highest mountain in Austria.


There she met a small, serious man, a friend of a friend, named Lionel Penrose. “No bells rang, no sparks flew,” Margaret recalled.


Margaret and Lionel were roped with other partners. A biting wind picked up as they climbed, whipping icy rain against the climbers. Wet, cold, and miserable, they turned back before even attempting the summit.


Two days later, Margaret boarded a train back to England. To complete her medical training, she had arranged to take on an internship at the Royal Free Hospital in London. Lionel, still half-heartedly studying psychology, happened to be on the same train. Noticing an anatomy textbook in Margaret’s lap, he peppered her with questions and, by the time they reached England, had decided to pursue a medical degree himself.


He showed up at her door a few days later with an orchid sticking out of a chianti bottle. They ate dinner together that night—and almost every night thereafter.


Lionel completed three years of medical school in one, fully qualifying as a doctor just three months after Margaret.


They married in October 1928. Margaret continued to take short-term positions at clinics around London, building her experience and network. The days were long and tiring, but she rose to each challenge. In just the first week after she qualified, three friends each independently sought from her an urgent abortion. On a house call during a stint at the Bermondsey Medical Mission, she correctly diagnosed a twelve-year-old boy with an appendix abscess just in time to save his life. She wore her copy of the hospital pharmacopeia to shreds treating women and children all over London.


Lionel, who had a public reputation as a supporter of women pursuing careers in science and medicine, found it increasingly unbearable to watch Margaret succeed. She took a position at an ophthalmology clinic in New Cross that required her to work evenings. He insisted on accompanying her. Patients complained that Margaret looked too young to be trusted as a medical professional. These complaints, plus Lionel’s overbearing presence, became too much. Margaret quit the clinic. She never practiced medicine again.


Within five years, she had three sons, a house tended by a team of servants, and no employment. Her days of acting, performing music, and speechifying were long behind her—Lionel denied her every professional, emotional, and creative outlet. Meanwhile, he ascended into the medical career she had once planned for herself.


His reputation grew steadily, leading in 1931 to a high-profile appointment as research director at the Royal Eastern Counties Institution, which brought him and Margaret to Colchester.


He began the Colchester Survey the year Roger was born. Over the next seven years, he evaluated 1,280 patients with mental disorders, their 6,629 siblings, plus parents and other relatives.


He enlisted Margaret to help him collect information on patients and their families. Together, they created massive data tables on parental age, birth order, stillbirths, incidence of abnormalities, and instances of similar conditions manifesting among siblings or more distant relatives, which brought rigour and evidence to what had traditionally been a highly subjective branch of medicine.


Despite how fiercely he valued his own intelligence and that of his friends and family, he did not accept a prevailing, brutal belief that “mentally deficient” people were also morally deficient. He refuted arguments for sterilizing medically diagnosed “idiots,” “imbeciles,” and “morons,” both by illuminating the moral bankruptcy of such eugenic ideas and by demonstrating their impracticality. He unflinchingly trusted his own knowledge and insights, even when they placed him outside mainstream scientific ideas—a trait his middle son would also come to exhibit later in life.


Through the entire project Margaret was at his side, collecting, sorting, and analysing data.


Lionel publicly acknowledged and praised Margaret’s contributions in his publications. But that enthusiasm disappeared whenever she dared try to do anything on her own.


With no paid work and with hired staff to care for the house and the children, Margaret had more than sufficient free time to return to competitive chess. When Roger was seven years old, she registered for a championship tournament in London—her first competition in more than a decade.


The night before the tournament, Roger awoke to hear the unusual sound of his parents’ raised voices. He lay awake late into the night listening to them argue, as Lionel railed at Margaret for having entered the competition.


The next morning Margaret was too exhausted to leave the house. Lionel had worn her down. She did not compete.


This was how Roger understood his parents: Lionel was serious, curious, and humourless. He was always in control, especially of his wife. Margaret, after a life of repression, was very apt to relinquish her autonomy and restrain her emotions. “My mother was very non-demonstrative in her love for us. She would do anything for us. But there wasn’t this sort of warm hugging love about her,” Roger recalled.


Part of her was simply missing—fiercely smothered for the benefit of the Chief.


Roger was born into a family of privilege and wealth. Once it found a foothold, though, his sense of emotional isolation grew more entrenched with each new experience and memory.


His first-storey bedroom overlooked the front garden. Late one summer night, yowling cats just outside the open window shattered the peace. Their cries first entered Roger’s dreams and then disconcertingly carried on when he awoke. Terrified, with no idea what was happening, he screamed for help.


“Lionel! Margaret!”


When they didn’t come, he called for his older brother, Oliver.


“I screamed and I screamed and I screamed and nobody heard me. Nobody came,” he recalled more than eighty years later.8


A blinding light shone through his window, moving across his bedroom wall as if there had been a prison break. Police sirens joined the cacophony.


Neighbours had heard Roger’s screams, thought someone was being tormented, and called the police, who arrived on the scene before his own family. “My parents and the cook and the maids and Oliver didn’t hear me. When they did come in eventually, it was because the caterwauling didn’t stop, and because of the police coming by and shining lights in through the window.”


Roger believed he was on his own.


Lionel and Margaret took Oliver, Roger, and Jonathan on a road-trip holiday. Lionel had arranged for them to stay in the former home of British poet Rupert Brooke in the village of Grantchester, a couple of hours’ drive from Colchester. He and Margaret drove separately, dividing their children between two cars.


Halfway through the return trip, they stopped at a restaurant. A quick inventory of their sons revealed that Roger was nowhere to be found—each parent had thought he was in the other vehicle. They rushed back to Grantchester to find him sitting in the garden drawing circles in the dirt, unaware he had been abandoned.


With such low expectations of his father, Roger found their shared discovery of the sundial strange and exhilarating.


He forgot about elephants and tigers. He placed his hand on the warm plate. The metal wedge was sturdy and unyielding, but Roger could not grasp the sharp line that divided light from shade. The shadow seemed to jump through his hand when he tried to grab it. No matter how quickly he covered one hand with the other, the shadow always ended up on top. The device’s only moving part seemed to obey its own magical rules.


Lionel helped Roger decode the Roman numerals and other markings. He told Roger how the ancient Greeks had given the central wedge its name: gnomon, “the one that knows.” Shaped and positioned correctly, the shard of metal could indicate the passage of time nearly as effectively as a clock’s gears, springs, and pendulum. The gnomon pointed due north, its upper edge tilting away from the dial at an angle of fifty-two degrees—Colchester’s latitude—demarcating a line parallel to the axis of the Earth’s rotation. The planet itself was the cog whose turning allowed the shadow to mark time’s progress.


Roger watched the shadows move, imagined Earth turning beneath them, considered the light source blazing millions of kilometres away. His house, the gardens, and even the Jungle and its imaginary wildlife shrank to become tiny specks, as Roger’s mind opened to the larger workings of the solar system’s cosmic machinery.


He didn’t yet have the words (or the mathematics) to describe a two-dimensional shadow marching across a three-dimensional structure marking movement through four-dimensional space-time, but he was absorbing his first hints about the ways shape, shade, light, motion, and time were connected. His father’s uncharacteristic joy heightened the impact of the discovery. He was glimpsing something so amazing, even Lionel was moved by it.


The world turned. Shadows grew longer. The clockwork universe indicated it was time to go home.


In the months that followed, Lionel and Roger returned many times to the sundial. To Roger’s happiness and great surprise, his father’s excitement did not abate. Lionel’s work grew no less demanding, his emotional vacancy no less pronounced, but still he found time to teach Roger how to read the dial with more sophistication, showed him how the shadows changed with the seasons, and explained the geometry and mechanics of the sundial in greater detail. Roger was awestruck. His connection to Lionel and to the wider world grew together. Roger took from it a powerful lesson in how to feel not quite so alone in the universe.
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UNEXPECTED SIMPLICITY


Clouds of cigarette smoke and beery arguments drifted around the dining room, half-obscuring the crowd of scientists, artists, mathematicians, and obsessive oddballs who’d found their way through Lionel and Margaret’s front door. The Penroses welcomed any and all fascinating people at their table. They provided wine and food, and guests brought new scientific ideas and theories, impromptu musical performances, puzzles, and challenges.


Some guests were acclaimed researchers. Others just needed hospitality. Some stayed for a single meal. Others didn’t leave for months.


Lionel’s generosity was almost compulsive. He shared his home, food, and money without hesitation or concern for the cost. Intellectually, he was fierce and stubborn. In social settings, he couldn’t say no. Every meal brought together a new combination of old friends and passers-through, girding themselves to match wits with whoever else happened in.


The jousting was convivial, but everything happened under Lionel’s scrutiny—he owned the table and the conversation.


Roger habitually installed himself in a quiet corner of the dining room, listening late into the night. That nebula of smoke, music, and debate held the essential building blocks of his future intellectual life. Much of what he heard flew over his head. But he absorbed fragments and proto-ideas that would lie dormant for years before bursting into flashes of brilliance later in his life.


Lionel and Margaret burned brightest in Roger’s mind: Lionel’s unrelenting curiosity and obsessive generosity, his fierce scepticism, his emotional vacancy, his easy shifts between academic research and mathematical play; Margaret’s withdrawal and deference to Lionel, her love of grammar, her steadfast support for her sons’ interests and pastimes, her tendency to observe rather than participate. Part cautionary tale and part role models, Roger’s parents prized intellect and mental talent above all else. “The three boys were terribly emotionally deprived. All they got rewarded for was exceptional performance,” his first wife, Joan Penrose, later recalled.1


Roger didn’t feel deprived. With a sharp mind and a watchful eye, he soaked up everything he could from his parents and their friends. Hugh Alexander, a chess master and a cryptanalyst, American mathematician Norbert Wiener, philosopher Freddy Ayer, and many others dined at 47 Lexden Road. Roger stored their conversations like unused puzzle pieces, ready to pull out later as needed.


Famed British mathematician, code breaker, and computing pioneer Max Newman had been Lionel’s roommate in Vienna in the 1920s. Lionel and Max bonded over their shared love of the piano, chess, making and breaking codes, brainteasers, and puzzles. Lionel was best known for chess puzzles, while Max was more famous for abstract logic.


Max’s puzzles were merciless and dazzling, even for elite solvers. His best-known logic puzzle, Caliban’s Will, is almost hateful in its stinginess of information:




When Caliban’s will was opened, it was found to contain the following clause:


I leave ten of my books to each of Low, Y. Y., and Critic, who are to choose in a certain order:




1.   No person who has seen me in a green tie is to choose before Low.


2.   If Y. Y. was not in Oxford in 1920, the first chooser never lent me an umbrella.


3.   If Y. Y. or Critic has second choice, Critic comes before the one who first fell in love.





Unfortunately, Low, Y. Y., and Critic could not remember any of the relevant facts; but the family lawyer pointed out that, assuming the problem to be properly constructed (i.e., assuming it to contain no statement superfluous to its solution) the order could be inferred.


What was the prescribed order of choosing?2





Solving Caliban’s Will required a meta-understanding of logic puzzles—one had to understand certain things to be true even though they couldn’t actually be proved within the puzzle itself. Roger would one day write books about the non-computability of human understanding based on this exact type of insight.


At age eight, the solution was beyond him. But he still marvelled at how difficult Max’s puzzles were and how clever the creator had to be. As with the sundial, these challenges sparked palpable joy and amusement in the adults around Roger. Roger soaked up these moments of delight, feeling them deep in his tiny bones.


Lionel’s puzzles matched Max’s in brilliance and brutality. He was known for “two-mover” chess puzzles—quick challenges with just enough twists to confound all but the most expert solvers. He also created mathematical puzzles, 3-D jigsaws, and visual brainteasers to entertain and test those in his orbit.


Roger sensed the edge underlying his father’s gregariousness. Puzzles weren’t merely intriguing; they were for sorting those who could pass a challenge from those not up to snuff. Intellect, the surest path to winning Lionel’s approval, became fundamental to Roger’s sense of self- worth.


Margaret did not join the competition or debates—it was not worth sparking Lionel’s anger by flexing her own intellect. She kept the peace by keeping her thoughts to herself.


When Lionel and his friends were not around, Margaret came alive. She taught Roger to love language and to delight in the precision of grammar, spelling, and usage. Like Lionel, her enthusiasm came with judgement: poor English indicated poor character.


The branches of the Penrose family tree were laden with artists, scientists, and other accomplished thinkers. Roger needed to find a way to take his place among them.


Experiences like the sundial and the spinach resonated with something powerful inside him. Of all his intellectual and artistic pursuits, geometry awakened the strongest feelings. Shapes were intuitive, powerful, and beautiful. The phases of the moon, the slope of the garden, the configuration of steel strings inside the family piano: every shape brimmed with hidden meaning, telling a story about how things work and why things are the way they are.


It wasn’t enough to see shapes and patterns—Roger also was driven to create them. The precise, clean lines of his childhood drawings already exhibited hints of the sensibilities that would define his later scientific diagrams.


As a gift for his portraitist grandfather James Doyle Peckover, Roger glued into a banner six sheets of paper torn from one of his father’s old notebooks. He covered them with an elaborate pencil-drawn road system. The banner slid through two slits Roger cut in a seventh sheet, also covered in roads, creating an evolving map of kaleidoscopically disconnecting and reconnecting lines. “This is a sort of cinema. When you move the sliding thing along to each line, the picture changes,” he explained in a note to his grandfather.


Roger tapped into the geometric realm that would provide him— and his friends, family, and fans—with a lifetime of delight and awe.


Mathematical ideas stuck in Roger’s mind. Less so, politics and current events. He was barely aware of the growing threat of war in Europe and his parents’ increasing fear.


In 1938, the Friends Ambulance Unit was preparing to resume operations, but Lionel was now in his forties with a young family, an inherited fortune, and a thriving career. He had no interest in witnessing the death and devastation of war so closely again.


Max Newman’s talent with logic and puzzles would take him to Bletchley Park, where he led a team of code breakers dedicated to decrypting Axis messages. He tried to convince Lionel to join him, but Lionel wanted no part in the war. He wanted only to get his family as far from the conflict as possible.


About fifteen kilometres north of Colchester, there was a centuries-old estate comprising about 700 acres of farmland anchored by a rambling, derelict home called Thorington Hall. The original eight-bedroom structure was built in 1630 and had passed through many hands over the centuries. By the time Lionel set eyes on it, the manor, baking house, stables, and other outbuildings were long abandoned and barely standing.


Lionel had bought Thorington in 1937 and poured money into its restoration. Workers removed a lean-to that farm labourers had built along the north side. They unbricked fireplaces and repaired the massive six-flue chimney that nearly doubled the height of the three-storey building. They preserved original architectural details, including elaborate hand-carved oak newel posts and ceiling timbers chiselled to look like multifaceted jewels. A sliding door hid a secret “priest hole” once used by Catholic clergymen to escape persecution.3


Lionel had the brick walls around the garden repaired and a tennis court installed behind the stables. A small stream flowed below the east-facing windows, and in every direction tramping paths led through hilly farmland and woodland. Even with rattling, draughty windows, sagging doors, and broken masonry, Thorington became a tranquil haven in a country tumbling toward war.


Lionel, though, deemed it insufficiently remote to serve as a refuge for his family.


He donated Thorington Hall to the National Trust, an architectural preservation charity. The Penroses retained rights to use the hall, though it would be years before they did so. Instead, Lionel offered it as a wartime refuge for London seniors who lost their homes in the Blitz. By the time the first displaced residents arrived, the Penroses were 6,000 kilometres away.


Lionel secured invitations to lecture on genetics and mental health in Columbus, Ohio, and Philadelphia, Pennsylvania. On April 14, 1939, the Penroses departed from Southampton on the Aquitania, a Cunard White Star ship bound for New York.4 The ship manifest listed Lionel as “Doctor of Medicine,” the three boys as “scholars,” and Margaret as “housewife.” Her academic and medical credentials were long forgotten.


Staying at the Greenhill Farms Hotel near Philadelphia, Margaret enrolled Roger, Oliver, and Jonathan in Friends’ Central, a Quaker school next door to the hotel. They stayed for several months until Lionel found a position as a hospital physician in London, Ontario. The family waited out the war in this small Canadian city.


On September 3, 1939—the day Britain and France declared war on Germany—the family settled into a comfortable rented house on a wide boulevard near the Thames River and the University of Western Ontario, where Lionel took a position as a lecturer.5


Many other wealthy Brits also spent the war years in North America. Roger, Oliver, and Jonathan were three of more than 5,000 child “war guests” who ended up in Canada.6


Lionel and Margaret received many requests from family friends in England, asking for their own children to join the Penroses at their Canadian haven. They made arrangements to rent a hotel for the summer, planning to house and care for nineteen British boys and girls. But when the German navy began sinking passenger ships crossing the Atlantic, many parents changed their minds. Only two children ended up living with them.


Margaret’s childhood friend, a former ballet dancer named Penelope Barman, put her son Benjamin on a boat to North America. Margaret met Benny at the London train station. He stood alone on the platform with a Paddington Bear–style name tag hanging around his neck. “He was happy to see me and was not, apparently, unduly disturbed,” Margaret recalled. “He . . . exhibited but one feature of concealed homesickness which was that he had a pathologically enormous appetite. It had to be seen to be believed.”7 Lionel and Margaret welcomed him as family, and Roger gladly shared a room with him.


A few months later, another family friend, Edith Hogben, descended on the Penroses’ home with her two children, Clare and Julian. Edith and Julian moved on to Ottawa, but Clare stayed with the Penroses for the next two years.


Life in Canada brought mountains of snow in winter and sweltering weather in summer. With no servants, Margaret learned to feed the household herself.


Roger turned mealtime into another exercise in time dilation and geometry. He made Margaret cut four triangles off a slice of corned beef, turning a square into an octagon. When he had eaten the triangles, she pared the remainder down to a diamond, feeding Roger the scraps. Then a triangle. Smaller triangles. Finally lunch would be over. Roger’s love of shapes saved him from starvation.


The mealtime quiet of Lexden Road was also long gone, replaced by a chaotic mix of Benny’s appetite, Oliver’s obsession with algebra and calculus, Jonathan’s fanaticism for chess, and Clare’s accounts of school life. It all swirled around Roger as he pretended to eat. Margaret wryly captured the scene:


Teatime—1000 Wellington Street, 1941




MARGARET: Now hurry up Roger, Benny has nearly finished his third helping and you haven’t begun yet.


ROGER: Oh, but I haven’t said grace yet: I can’t in this noise.


OLIVER: Margaret, shall I tell you some more about integral calculus? I have just worked out a new equation: dy by dx . . .


CLARE: You know us girls in our class were passing round a hoojumaflip paper with personal remarks about everyone on it. I nearly died when I saw mine. It said, “She’s a swell kid but boy, what ghastly nail polish.”


JONATHAN: I said knight to queen bishop four, what would black do then?


LIONEL: Bishop to king’s three.


JONATHAN: You can’t, there’s a pawn in the way.


LIONEL: True, I wondered whether you’d remember it. 
Queen takes pawn.


BENNY: I say, Lionel, I’ve got a good idea.


ROGER: Do seventeens go into 571? I can’t decide whether it is a prime number or not.


MARGARET: Jonathan, don’t pick your nose. Benny, don’t use your glass as though it were a telescope. Roger, you’ve only had one mouthful, take another.


ROGER: There’s bits in it.


BENNY: I say Lionel, I’ve got a good idea. Why don’t we send over a big aeroplane and bump off Hitler with a big bomb, boom bang, bang!!


LIONEL: Oh shut up, everyone.


OLIVER: There seems to be a snag in my equation, shall I tell you what it is? You see . . .


BENNY: Can I have another piece of currant bread?


MARGARET: I set the limit at seven slices.


BENNY: Well, can I have some more cake then?


ROGER: Benny, I don’t believe you ever said grace.


CLARE: Of course there’s a rule that boys and girls can’t walk down the darned corridor together, but I’ve walked down with dozens of boys.


OLIVER: What, all at once?


CLARE: No one at a time silly, and no one has ever said anything—maybe that’s ’cos I’m English.


ROGER: But if you took a dodecahedron with the corners partly cut off and you . . .


MARGARET: Roger take another mouthful for God’s sake.


ROGER: There’s bits in it.


BENNY: Please can I have some more honey, this pot is empty.


JONATHAN: What would Black do then?


MARGARET: He wouldn’t pick his nose I’m sure.


BENNY: I say Lionel. I’ve got a good idea.


JONATHAN: Margaret, will you buy us Jumbo comics?


BENNY: And buy me Fantastic comics?


ROGER: And buy me Weird comics? But I must pay for it out of my own pocket money, I won’t take it if you give it to me.


OLIVER: And buy me Analytical Geometry.


LIONEL: Shut up, everyone.





Margaret kept her journal hidden from Lionel.


In Canada, she managed to cultivate a social life and even revived some of her old pastimes in ways that didn’t seem to spark Lionel’s ire. She kept a chessboard set up by the telephone. Local calls were free in Canada, and she spent many hours playing chess over the phone with a friend across town. Roger would listen to them play as he carried on with his own drawings and crafts.


Roger and Benny’s bedroom was on the second floor, overlooking the lawn and neighbouring houses. Each morning, they strapped roller skates onto their shoes, burst outside, and careened downhill to the public school a few blocks away. Roger invented a system he called the “Victoria Street Road Clock,” which entailed counting the students he passed each day in order to calculate how late he was for class. If the streets were very empty, the hour was cataclysmically late.


In class, Roger initially struggled, especially in math. He had no trouble understanding the concepts, but it took him too long to get through exercises. He doodled instead of calculating, and his wandering mind continually got in the way of completing assignments. He often ran out of time, handing in half empty tests and frustrating his grade-three teacher until she dropped him back a year.


Oliver had already skipped a grade, which made Roger’s setback smart all the more. Grade-two math proved much too easy for him. A few weeks later, he arrived at school to find himself mysteriously moved up into an advanced grade-three group with a different teacher. He assumed that Miss Watson had simply wished herself rid of him.


Things changed in grade four. “I think you could do better in these tests if you had more time. I’m going to let you have as much time as you like,” Mr Stinnet told him.


Roger soon found himself once again sitting alone, long after the other children had vanished. He relished calculating at his own speed, as unrushed and steady as a gnomon’s shadow. Time had been the only thing holding him back. He could finally think beyond individual answers and feel out the ways numbers, angles, and equations really fit together. Mr Stinnet taught him how the digits of any multiple of nine always added up to nine. Roger learned the “alternating sum” test to determine whether a number was divisible by eleven. He took these tricks apart, tinkering with them until he understood how they worked as thoroughly as a master mechanic understands a car engine.
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