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‘A compelling read … fresh and worthwhile. As a serious theoretical physicist who co-wrote two books with Hawking, Leonard Mlodinow saw the great man from a unique vantage point. He can delve into intimate details and survey the intellectual high ground’ James McConnachie, Sunday Times

‘Startlingly good … What really comes over is his modest delight that he made a friend of such an eminent man. Mlodinow explains the science with a clarity and an elegance. You will learn from this what you signally failed to learn from A Brief History of Time’ Marcus Berkmann, Daily Mail

‘You are unlikely to find a better primer to Hawking, or to his physics … as good a picture as we are likely to get of a man who was surely the most improbable global celebrity of the early 21st century’ Tom Whipple, The Times

‘Leonard Mlodinow has done the impossible. He has skillfully woven together a thoughtful, insightful, intimate, and engaging portrait of Stephen Hawking, one of the greatest minds of our times, while being scrupulously faithful to the physics. Hawking would have been proud of this book’ Michio Kaku
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I said my last goodbye to Stephen at Great St. Mary’s church, a five-hundred-year-old structure in the midst of old Cambridge. It was March 2018. I sat on the aisle, and as he passed we were, for one final moment, in close proximity. I felt as if I were with him again, despite the coffin that veiled him from me and the other mourners and that, after seventy-six years, finally shielded him from the dangers and challenges of the physical world.

Stephen believed that death is the end. We humans create buildings, theories, and progeny, and the river of time will carry them forward. But we ourselves will eventually be left behind. That was also my belief, and yet, as the coffin passed, I felt as if, inside that wooden box, he was still with us. It was an eerie feeling. My intellect told me that Stephen’s blip of existence had passed, as would my own in not so many years. Physics had taught me that someday, not just all that we treasure, but all that we are aware of, will be gone. I knew that even our earth, our sun, and our galaxy are on borrowed time, and that when your time runs out, all that’s left is dust. Still, I silently sent Stephen my love and my best wishes for the eternal future.

I looked down at Stephen’s contented face on the cover of the funeral program. I thought of his strength, of his broad smiles of appreciation and his fierce grimaces of disapproval. I thought of our happy times immersed together in something we were both passionate about. I thought of the rewarding times when we spoke of beautiful ideas, or when I’d learn something new from him—and of the frustrating times when I would try to convince him of something and he wouldn’t budge.

Stephen was world famous for stirring up the physics world, for writing about it, and for doing all that from within a broken body. But just as challenging to someone who cannot move, and especially to someone who cannot speak, is to maintain long-term friendships, to develop deep relationships, and to find love. Stephen knew that it was human bonds, love, and not just his physics, that nourished him. And in that, too, he had succeeded beyond reasonable expectation.

Some of the eulogies alluded to the irony that Stephen, who did not believe in God, was having his funeral in a church. To me it made sense, for despite Stephen’s passionate intellectual belief that the laws of science govern everything that happens in nature, he was a deeply spiritual man. He believed in the human spirit. He believed that all people have an emotional and moral essence that distinguishes us from other animals and defines us as individuals. Believing that our souls are not supernatural, but rather the product of our brains, did not diminish his spirituality. How could it? To Stephen, a man who could neither speak nor move, his spirit was all that he had.

“Stubbornness is my best quality,” Stephen liked to say, and I couldn’t argue. Stubbornness enabled him to pursue ideas that seemed to be going nowhere, that others rolled their eyes at. It enabled his spirit to dance in the prison of his limp body. Stephen’s life had proceeded in violation of all his doctors’ predictions, but on March 14, 2018, Stephen’s star finally burned out. Now we were all here to say goodbye. His family, his friends, his carers,fn1 and his colleagues. He was thirteen years my senior, was supposed to have perished decades before, and had been regularly ill throughout his adulthood with potentially lethal lung infections. But in my heart I’d always assumed he’d outlive me.

[image: Image]

I came to know Stephen after he contacted me in 2003. He asked if I would consider writing with him. He’d read my books, Euclid’s Window, about curved space, and Feynman’s Rainbow, about my relationship with the legendary physicist. He said that he liked my writing, and he liked that I was a fellow physicist who could understand his work. I was stunned. I was flattered. In the ensuing years, he and I would write two books together, and we would also become friends.

The first book we wrote was A Briefer History of Time. That wasn’t an original work. It was a rewrite of Stephen’s famous A Brief History of Time. His idea was to make the original more understandable. Kip Thorne, a Caltech theoretical physicist who was one of Stephen’s closest friends, once told me that the more physics you know, the less you understand A Brief History. Stephen put it a little differently. “Everybody bought it,” he said. “Not many read it.”

A Briefer History of Time was published in 2005. I was on the faculty of Caltech at the time. Stephen lived in England, but he visited Caltech each year, for two to four weeks. His visits, and our email communication, had been enough for us to complete A Briefer History. That, like The Universe in a Nutshell and his other books, was based on research he’d done in the 1970s and ’80s. But after A Briefer History came out, we decided to write The Grand Design. This was to be about his latest work, and we would start from scratch, writing about new theories that he’d never before popularized—and we’d be covering some pretty complex issues. Parallel universes, the idea that the universe could have arisen from a state of nothingness, the fact that the laws of nature seemed fine-tuned in just the manner necessary for life to exist. It was clear that this would be a different game. We’d need a lot of face time. And so I started commuting from California to work with Stephen in Cambridge. I kept at it until we finally finished in 2010.

[image: Image]

Much of Stephen’s career was spent picking up where Einstein had left off. In 1905, Einstein invented what is now called special relativity. At the time he was twenty-five and working on physics as a hobby while keeping up with his day job, analyzing patents. Relativity exposed many of nature’s exotic secrets: that the measurement of distances and time intervals is relative, dependent on the observer; that matter is a form of energy; and that nothing may move faster than light. But there was a problem: while special relativity did not address gravity directly, its dictate of a universal speed limit contradicted Newton’s theory, in which that force is transmitted instantaneously—that is, with infinite speed.

Einstein struggled with that contradiction. Must relativity be altered? Must Newton’s theory of gravity be abandoned? As it turned out, both were necessary. He studied the problem for ten years, quitting the patent office to bounce among academic positions in Bern, Zurich, Prague, and Berlin. Finally, in 1915, Einstein completed his new theory, general relativity. It was an extensive revamping of special relativity, an extension of that theory in which the effects of gravity are explicitly taken into account.

One of the many ways general relativity differs from Newton’s theory is in correcting Newton’s tenet that gravity is instantaneously transmitted: according to general relativity, gravity travels in waves in a manner analogous to waves of light—and at the speed of light, thus obeying special relativity’s speed limit. Ironically, though the achievement of a satisfactory description of the transmission of gravity was one of the initial spurs to Einstein’s development of general relativity, gravity waves were one of the last major aspects of his theory to be experimentally confirmed. For his “decisive contributions” to that experiment, Kip Thorne shared the Nobel Prize in 2017.

Newton had explained why planets orbit and things fall by imagining a force he called gravity. Gravity attracts all matter to other matter, and causes the paths of objects to deviate from their “natural motion,” which he declared proceeds along a straight line. Einstein showed us that this is just an approximate picture, that there exists a deeper truth, according to which the phenomenon of gravity is described in a far different way.

According to Einstein, matter and energy do not exert their attraction through the application of force. Instead, they cause space to curve—while the curvature of space, in turn, determines how matter moves and how energy propagates. Matter acts on space-time, and space-time acts on matter. It’s that feedback loop that makes the mathematics of general relativity so difficult. To develop it, Einstein had to learn and master a then obscure mathematical field called non-Euclidean geometry—the mathematics of curved space. During the ten hard-fought years it took him to perfect general relativity, Einstein had to engage in repeated rounds of trial and error, postulating forms the theory might take, calculating the consequences of his provisional theory, and critiquing his own ideas.

In ordinary situations Newton’s theories provide a good approximation—that’s why it was centuries before anyone noticed their shortcomings. But in regions in which speeds are high, or matter and energy are highly concentrated—and hence gravity is strong—one cannot rely on Newtonian theory.

Today special relativity is employed in many areas of physics. But the contexts in which general relativity is required to make sense of things are limited. The two most important have to do with black holes and the origins of the universe. For decades, these subjects both seemed remote and inaccessible to experiment. The early universe was thought to be too far in the past for fruitful study, and Einstein himself dismissed black holes, thinking that they were mere mathematical curiosities, not a phenomenon that actually occurs in nature. As a result, in the half century following Einstein’s 1915 paper, those ideas were largely ignored, and general relativity was relegated to the quiet backwaters of science.

What other physicists thought did not deter Stephen. His first text was in fact a tome he coauthored, The Large Scale Structure of Space-time, which was largely concerned with curved space and the mathematics that describes it. I’d read a good part of it in college and found it very exciting, a real page-turner, but only if you turned the pages slowly. It could take an hour or more to digest a single one.

Both black holes and the early universe fascinated Stephen, and he made the physics of those systems his main area of research. His early work had a huge influence on others, and led the way in reviving the slumbering theory of general relativity. Later, his discoveries regarding the interplay between relativity and quantum theory helped launch the field now called quantum gravity.

It is to these ideas and phenomena that Stephen devoted his life. He demonstrated their relevance, and he never ceased mining them for new discoveries. By the time he decided to write The Grand Design, after forty years of thought and hard work, Stephen believed he’d finally understood the answers to the toughest of the questions he’d had when he started his career—how did the universe begin, why is there a universe at all, and why are the laws of physics what they are? To explain his answers was our purpose in writing The Grand Design.

[image: Image]

When you work with someone on a project you are passionate about, you must connect your minds. If you are lucky, you’ll also connect your hearts. In working together we became friends. What began as an alliance of intellect grew into a connection of our humanity. I was surprised but shouldn’t have been, for Stephen did not just search for the secrets of the universe, he also searched for people to share them with.

As a child, Stephen was bullied by other boys. “He was small and looked like a monkey,” said a former high school classmate. As an adult, he was captive in a dysfunctional frame. But he fought the bullying with humor, and his paralysis with inner strength. No one who knew Stephen well was unaffected by his strong personal qualities, or by his scientific vision. In the pages that follow, I’m going to share my experience of working with Stephen and coming to know him as a friend. I hope to shed light on what made him special, both as a physicist and as a person. What was he really like? How did he cope with his illness, and how did his disability affect his thinking? What distinguished his approach to life, and to science? What inspired him, and how did his ideas originate? What were his main scientific accomplishments, and how do they fit into the whole of physics? What is it that theoretical physicists really do, anyway, how do they do it—and why? As I worked with Stephen I gained a new perspective on all these questions, including those about which I had my own initial opinions. My aim, as I recall our time together and recount some of the highlights of his life, is to share what I learned.




[image: 1]
I’m not a gawker, but when I first arrived in Cambridge, in 2006, I gawked. It was the summer of Stephen’s sixty-fourth year, and although many of the details of his life did not match those that would be portrayed in the Hollywood film about him, the details of Cambridge did seem a close match to what I’d seen in another film—a Harry Potter movie. Cambridge was Hogwarts. The outer neighborhoods of the city probably have less charm and history, but I rarely ventured far from the “old Cambridge” that Newton knew, a mass of stone streets and buildings that had sprung up in seemingly random places. It’s where much of the university is located, mingled with medieval churches and churchyards. It’s a place of high walls built centuries ago to protect the students from the townspeople, narrow walkways, and almost-as-narrow brick streets laid down in a jumbled fashion. They were like strands of limp linguine.

The unplanned and irregular layout of the city is understandable when you realize that the university was founded eight hundred years earlier, centuries before René Descartes invented his neat rectangular coordinates. Still, “old” is a relative term: people have actually lived in the Cambridge area since prehistoric times. Today the university is composed of thirty-one semi-autonomous colleges, and more than a hundred thousand people live in the city.

If Cambridge had the Hogwarts look, there was an essential difference. The magic done here was real. There was the courtyard where Newton stamped his foot to time the echoes, and measured the speed of sound; the laboratory built by James Clerk Maxwell, who puzzled out the secrets of electricity and magnetism, and where J. J. Thomson discovered the electron; the bar where Watson and Crick used to drink beer and talk genetics; the building where Ernest Rutherford—the man who unlocked the mystery of atomic structure—conducted his careful experiments.

In Cambridge they are rightly proud of their tradition of science, and they call Oxford, which is more humanities oriented, “that other school.” The head of Stephen’s department told me that he, like Stephen, had been an undergraduate at Oxford, and his professors required them to write essays on scientific issues rather than just assigning the usual homework problems. He said he tried to assign essays at Cambridge but that none of his students turned one in. These were die-hard science types, and if they were destined to win a Nobel Prize it wouldn’t be in literature.

On my visits, Stephen had me housed at the college that he was affiliated with, Gonville & Caius,fn1 in a compound in old Cambridge that dated back to the fourteenth century. The first day of my first visit, I decided to walk from there to Stephen’s office. It took only twenty minutes, but the sun beat down on me and I wasn’t used to the humidity. Stephen had always appreciated Caltech’s Southern California winters. He suffered fewer lung infections out there, and he hated the freezing Cambridge winters. Now that I was there I realized the Cambridge summers weren’t so great, either. The British complain a lot about the weather. They have reason.

By the time I got to the Centre for Mathematical Sciences, the complex of buildings where Stephen had his office, I was ready to be indoors. But it was hard to find Stephen’s building. The center comprises seven pavilions arranged in a parabola. Made of brick, metal, and stone, they had large windows and a futuristic, Japanese temple look. I liked the windows, and there were a lot of them. The complex had won some design awards, but the design element I’d have liked most would have been arrows on signs saying “This way to Stephen Hawking.”

Stephen’s pavilion was adjacent to an older building called the Isaac Newton Institute. Newton’s name came up a lot when you knew Stephen. People even compared him to Newton, which is ironic because Stephen didn’t like Newton. Newton engaged in many petty squabbles, and was conniving and vindictive when in a position of power. He refused to share credit for any of his discoveries or even to acknowledge that he’d been influenced by the ideas of others. He was also humorless. A relative who’d been his assistant for five years said he’d only seen Newton laugh once, when someone asked him why anyone would want to study Euclid. I’d read several biographies of the man, and though they had various titles, any one of them could have been called Isaac Newton: What an Ass.

Perhaps more important than Stephen’s estimation of Newton’s disposition is that, in high school, Stephen had been bored by the Newtonian physics he was taught. What excites a scientist is discovery—the revelation of a type of behavior that no one has ever seen, or the achievement of an understanding no one has ever had. But since Newton’s laws describe the everyday world, and because they are centuries old, there were no surprises in high school physics. In high school, teachers use Newton’s laws to describe a swinging pendulum or predict what happens when billiard balls collide. To Stephen, the lesson in that seemed to be Fun people play billiards; physicists write equations for it. And so, in those early days of Stephen’s education, he had no patience for physics. He liked chemistry better. At least in chemistry, things explode now and then.

Stephen’s pavilion at the Centre for Mathematical Sciences housed the Department of Applied Mathematics and Theoretical Physics, or DAMTP, as people affectionately referred to it, pronouncing the acronym as if the P were silent. DAMTP was world famous as Stephen Hawking’s university department.

There were only three stories in Stephen’s building, and the stairwell wound around an elevator shaft. I went up some stairs to the second floor. The building was wheelchair-accessible. It often angered Stephen when buildings weren’t. That was another thing that endeared Caltech to him—when he accepted an appointment to spend a year there in 1974, as part of its welcome the university made the entire campus handicapped-accessible. Such accommodation wasn’t required in the United States until the passage of the Americans with Disabilities Act in 1990.

I got to the top of the stairs and turned left, which put me facing Stephen’s office door. The door was closed. I couldn’t have known what that meant, but I would soon learn. I felt a little nervous about that, and about being there, my first time on his home turf.

As I stepped toward Stephen’s door, his palace guard came out to intercept me. Her name was Judith. Stephen’s was a corner office, and hers was adjacent. She inserted herself between me and Stephen’s door. Judith was formidable. Fiftyish, she was strongly built and had a personality to match. When she was young, she’d spent four years working in Fiji, pioneering art therapy as an alternative to electroshock for the criminally insane. One of the patients assigned to her there had cut off his father’s head. Within a few weeks, she had him drawing palm trees with crayons. If she could handle him, she could handle me.

“Are you Leonard?” she asked. She had a powerful voice. I nodded. “Nice to meet you in person,” she said. “It’ll be just a few minutes. Stephen is on the couch.”

Stephen is on the couch. What did that mean? I go to the couch to take naps and watch movies. I didn’t think that was what was happening there. But I felt it would be impolite to ask, so I just nodded as if it were a normal thing to be kept waiting while a famous scientist got in his time on the couch.

Though we’d not met before, Judith and I had traded many emails and spoken on the phone. I knew that she was an important force in Stephen’s universe. When you requested time with Stephen, it was she who decided whether he was free. When you called, it was she who picked up, and brought him the call (or didn’t). When you wrote him, it was she who decided whether to relay the letter, and, if important, to read it to him. The only time I ever heard of someone getting the better of her was when Stephen, while in South Africa, went to see Nelson Mandela, whom he very much admired. Mandela was around ninety then. He wasn’t at all tech savvy, and for some reason he was freaked out by the way Stephen’s computer spoke for him. He wasn’t well, either. He was in frail health. “A little past it” was how Stephen described him, which was ironic because Stephen was having a bad day, too, and almost hadn’t made it to the appointment. Judith, though, was part of the entourage on that trip and was keen on meeting Mandela, so she saw to it that Stephen went, and she joined him and his carer for the ride over. But Mandela had his own Judith, a woman named Zelda, and when Stephen and his carer were ushered into a room to meet Mandela, Zelda stepped forward to stop Judith. Too big a crowd for the old man, Zelda had decided, so she wouldn’t let Judith through. Zelda had “Judithed” Judith.

My mother used to say, “Where there’s a will there’s a way.” She had a lot of sayings, but this one made sense. Indeed, every security system has its vulnerabilities, and Stephen’s was no different. It had a back door. You could circumvent Judith and contact Stephen directly if you knew the email address that he provided to friends and checked himself. The problem was that, more often than not, he would not answer. Even Kip, who’d been Stephen’s great friend for decades, told me that Stephen answered his emails only about half the time. Not getting an answer didn’t mean that Stephen hadn’t read it—but you never knew what it did mean. If he read it, whether you got an answer depended not on how important the issue was to you, but on how important it was to him. At a communication speed of six words a minute, he had to be choosy about doling out answers.

Judith could help you with that, too, if she was on your side. Copy or forward an email to her, and she’d print it out, walk in, and read it to Stephen. And if he was reluctant to answer, she’d push him. Or, if I needed to talk to him, I would call her and she would sit with him and take the call on the speakerphone on his desk. On the other hand, if she’d decided he had better things to do than communicate with you, he’d be strangely unavailable whenever you tried to make contact. After we chatted for a few minutes Judith’s phone rang, and she asked me to stay seated in her office while she popped into Stephen’s. She emerged in a minute and came for me. His door was now open.

[image: Image]

Judith led me in. There was Stephen, sitting in his famous wheelchair, behind his famous desk. He was looking down toward his computer screen. His face appeared young for someone sixty-four. He wore a blue button-down shirt with the top button or two undone, exposing his stoma—the hole at the base of his neck through which he breathed. It looked like a dark red circle of blood the size of a dime. He was very thin, and his shirt and gray dress slacks were correspondingly baggy. The only muscles Stephen could move with regularity were those in his face. His other muscles had deteriorated, so there was a limpness to his body that affected his posture. His head sat unnaturally low between his shoulders as if it were sinking in, and it had a slight tilt. On television this was all part of his look, but viewed in person, it was disconcerting, and though I’d worked with him at Caltech, I wasn’t yet used to it. Still, he was an icon, and I felt a bit star-struck—who was I to merit all the time we were going to spend together, to merit him clearing his entire schedule for a week or more at a time to accommodate my visits?

“Hi, Stephen,” I said, though he hadn’t looked up. “Good to see you. And great to be here. I love Cambridge!”

He still didn’t look up. I waited a minute. It got awkward. Then, to fill the silence, I said, “I’m excited to start the book.”

As soon as I’d uttered the words, I regretted them. A dumb cliché, I thought, and in any case they didn’t fill a whole lot of the silence. Also, what I’d said wasn’t technically true. We’d put in some work already, on Stephen’s last couple of visits to Caltech. But all we’d done then was discuss what the book would entail. We hadn’t yet actually written anything.

I tried to think of something else to say. Something more intelligent. Nothing came to me. Finally, I noticed Stephen twitching his cheek. That was how he typed. His glasses had a sensor that detected the twitches and translated them to mouse clicks, which allowed him to select letters, words, or phrases from lists as the cursor moved around on his screen. It was sort of like playing a computer game. Since he was typing, I figured he was going to reply to my awkward babble. He was going to say something and let me off the hook. After a moment, his computerized voice finally spoke. But all he said was “Banana.”

This threw me off. I’d flown six thousand miles, and arrived a couple of days early just so I’d be fresh when I met him, and the only reaction I got was “banana”? What does it mean when you greet someone and he responds with the name of a fruit? I pondered this. But then Sandi, his carer, leapt up from the couch where she’d been sitting, reading a romance novel.

“Banana and kiwi?” she asked.

Stephen raised his eyebrows, meaning yes.

“And tea?”

He again signaled the affirmative.

As Sandi walked around to the mini kitchen behind him, he finally gazed up at me. We locked eyes. Strangely, now, he didn’t need to use his words. His expression was warm and happy, and it disarmed me. Now I felt guilty for being impatient with him. He started typing. After a minute or so, the words I had been waiting for finally came out. “Welcome to DAMTP,” his voice said.

I could tell there wouldn’t be a lot of small talk, and that was fine with me. I really was excited to get to work. But just then a middle-aged man walked in. He was a Cambridge professor, a semi-well-known cosmologist. I recognized him, but I couldn’t think of his name. Nor was it offered, and of course Stephen didn’t expend the energy to introduce us. “I want to talk to you about Daniel,” he said to Stephen, ignoring me. “Do you have a minute?”

In the coming years, I would always find this annoying. People would pop in at random times and interrupt us in the middle of our work. “Just a quick minute,” they’d always say. But I soon learned that “quick” was a euphemism for “not quick.” Once in, Stephen’s colleagues usually spoke to him at length. Though the interruptions bothered me, Stephen didn’t seem to mind them at all.

Stephen raised his eyebrows, meaning yes, which meant I’d have to wait. The conversation was mildly interesting for a while. It seems a student named Daniel’s stipend had run out, and he hadn’t yet finished his Ph.D. But he’d been working diligently and made a good start. Could the department spring for more cash to support him till he got done? Stephen, as head of the general relativity group, was in charge of allocating certain grant monies to students and young postdocs for support, travel, and other needs.

After a few minutes my mind wandered. I looked around the room. The office was more or less a rectangle, with one of the longer sides the one with the door. The side opposite was lined with windows that provided a lot of light and a nice view of the futuristic complex.

Stephen’s desk was just to your left as you walked in, situated perpendicular to the windows. The couch was to the right, with its back pushed against them. Behind Stephen was the mini kitchen—a counter with a sink in it and an electric kettle—and a wall of bookshelves above. To the right and left of the door were blackboards covered with equations scrawled by his many students and collaborators. There was also a photoshopped picture of Stephen with Marilyn Monroe, about whom, in his younger days, he’d had a strange obsession.

The office was large for a university office, smaller only than that of the department head. I’d been in executive offices in the business world and in Hollywood, and you could tell, even before you entered, that these people were movers and shakers. But physics is not a money sport, and Stephen’s office was modest. If Stephen had been an executive of comparable fame in the corporate world, this office could’ve fit in his private bathroom.

They were finally winding down. Bottom line, the professor said, would Stephen approve £6,000 for the guy? Stephen typed his decision: “3,000.” The professor thanked him and left. Such issues, it turned out, were not uncommon, and Stephen always said yes to the requests because he had such empathy for his students. But he always halved the amount, not wanting to seem like a soft touch. It didn’t work. “He’s an absolute pushover,” Judith would tell me. “And they all know he halves the amount so they ask for double. It’s an odd game, really. Played by odd people. No disrespect intended.”

By the time the professor was done making his request, Sandi had long since peeled and mashed a banana and kiwi together, and made a pot of tea. I went to sit on the couch for the next ten minutes as she fed him with a tablespoon. The utensil was on the large side, the perfect size for spooning food into Stephen’s mouth. One of his carers had come across it in a local restaurant one day, jammed it into her purse, and stolen it. Now they used it at every meal.

The couch, the famous couch, was bright-orange leather and quite comfortable. I later found out that it was where Stephen was carried—by the carer on duty and Sam Blackburn, his computer/electronics assistant—when he needed, with the carer’s help, to relieve himself. That explained the meaning of on the couch. It also made me feel a bit odd when I sat there.

For Stephen, being on the couch took some time. Afterward he might seem tired out, and he’d often follow up with tea, a mashed banana, or both—as he’d just done. When he was on the couch, I would learn, was pretty much the only time Stephen’s door would be closed.

I wondered what it was like for Stephen to always be in the presence of a carer in such an intimate situation. I wondered what it was like to need others in that situation. To open yourself up to their help, as he had to. I looked over and he was almost finished. Bits of banana and a stream of tea dribbled from his mouth and down his chin. Sandi wiped them with a napkin. To accept that kind of assistance was a bridge he’d crossed many years earlier, and there was no hint that he felt sorry for himself. Instead, he seemed to feel fortunate that he had the people he needed to help him.

We physicists study how systems change in time, but in our lives we cannot presume to have a vision of what is to come. Another thing my mother used to say was, “You never know what tomorrow will bring.” She was a Holocaust survivor, and for her this meant that inalterable disaster could always be just around the corner. The message Stephen gleaned from his own history was the opposite. It said that however rotten the hand you’d been dealt, you could make something of it. His illness cut into him at an early age, but though that wound slowly grew, his life did not diminish. On the contrary, it was steadily enriched. On days when I came to work feeling discouraged about something, seeing Stephen always inspired me and kept those relatively minor problems in perspective.

[image: Image]

During Stephen’s Caltech visits, we’d formulated a detailed “plan” outlining what each chapter would include. We’d created a grand design for The Grand Design. A Brief History of Time had outlined what we knew about the origin and evolution of the universe in the early 1980s and addressed the question How did the universe begin? The Grand Design would be a natural follow-up, updating that answer but also addressing the issues of why there is a universe at all—did it need a creator?—and why the laws of nature are what they are.

In our plan for the book Stephen and I structured a narrative that illuminated those issues. We parsed Stephen’s recent work, and all the background needed in order to appreciate its significance, into a set of subtopics. Then we decided how to split up the writing. Chapter by chapter, we’d agreed on the sections we’d each attack. Our strategy was to compose drafts of our assigned topics and trade them via email, then meet, either in Cambridge or at Caltech, to go over each other’s work. Then we’d each make revisions, and repeat the cycle.

In some of the passages Stephen sent, I wouldn’t be able to figure out what he was trying to say and would have to go back and read his original physics papers to figure it out. Unlike the agreeableness Stephen had exhibited when we worked on Briefer History, with this project he would prove ready to debate every point, no matter how small. It was a slow process, like when ants carry bits of leaf across a road to build a fungus farm. In the end, there’d be so much back-and-forth that it would be difficult to attribute a given passage to either of us.

This was the first of those critiquing visits. We worked for several hours, discussing what we’d each written. Talking to Stephen here in England made the American accent in his computer voice seem odd. He’d been born in England, but his voice was from Kansas.

The heat outside intruded into the office. I had grown weary of wiping the sweat from my brow, but for Stephen it must have been worse. I watched a bead form just below his damp, matted hair. It broke loose and rolled slowly down his face, stopping now and then, like a tease. I imagined the little tickle the droplet produced along its trajectory. For me, a quick dab of tissue both obliterates the drop and scratches the itch. But when you can’t move, you are doomed to sit there and take it, the barely perceptible but relentless tingle as the bead follows its Newtonian path, an elementary particle of Chinese water torture. Sandi didn’t seem to notice. She glanced up at him now and then, but just went on reading.

I wanted to ask Stephen why he didn’t have air conditioning, but it wasn’t worth the time it’d take for him to answer so I asked Sandi.
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