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  CHAPTER 1


  UP-SPIN


  I should have known better than to let him in. Brian Vanderhall showed up on my doorstep in the falling snow wearing flip-flops, track shorts, and an old MIT T-shirt, the breath steaming from his mouth in little white gusts. It would have saved me a lot of trouble if I had slammed the door in his face, never mind the cold. Instead, like a fool, I stepped aside.


  I had been in the basement working the heavy bag when the doorbell rang. A vee of sweat darkened my gray, sleeveless shirt, and my arms were slick with sweat.


  “Jacob Kelley,” he said. “Looking like a Neanderthal, as always.”


  “And you’re as charming as ever,” I said. “Where’s your coat?”


  He gave me a weak smile. “Close the door.”


  I peered out and saw nothing but snow and darkness. “Everything okay?”


  “Just close it, will you?”


  Brian Vanderhall had been a friend since college, probably my best friend through graduate school and all the drama surrounding our careers at the New Jersey Super Collider. He hadn’t always been the most loyal of friends, and there were reasons I’d let him slide out of my life. Finding him unexpectedly at the door like that, I thought he would try to pull me into some kind of messy personal or financial problem, but I wasn’t expecting disaster. I guess we never do.


  Brian stamped snow off his flip-flops and kicked them into a corner. A blast of frigid air invaded the room’s fireplace warmth as I pushed the door shut and relocked it. His face and hands were chapped red, and several days’ worth of stubble covered his face. It had been two years since I had seen him in person, and he looked different, though I wasn’t sure why. His hair was a bit longer, I thought, and the glasses might have been a new pair. Maybe he just looked older.


  We climbed the three steps from the landing to the living room, where my daughter Claire sat curled by the fire doing her math homework, her blond hair spreading like a sunrise over her shoulders. I gave her a quick kiss on the forehead, and we rounded the corner into our kitchen.


  The kitchen was the room that had sold Elena and me on this house. It was spacious and modern, with long countertops and a butcher-block island. Elena soon had us around the breakfast table with hot mugs: coffee for her and Brian and tea for me. I could hear Alessandra practicing her trumpet upstairs.


  Brian cupped his hands around his mug and inhaled the steam. “Thank you,” he said. “Really, I can’t say how much.”


  Elena and I traded glances. She was small, athletic, and wore jeans and a health club sweatshirt. Her looks, as far as I was concerned, had only improved since she was twenty-two, when I’d spotted her running ahead of me in the Philadelphia marathon and I’d finished in record time just to keep her in sight.


  “How are things at the NJSC?” she asked.


  “Oh, you know, same old,” Brian said distractedly. “Richardson is an ass, as always.” He looked at me. “Things were never right after you left.”


  “Things were never right when I was there, either,” I said. The New Jersey Super Collider was the largest particle accelerator in the world, built under the Pine Barrens at Lakehurst, not far from Princeton. Massively expensive, its construction far over budget, it had been condemned by many as the “Big Dig” of our generation, the protests compounded by the environmentalist outcry about long-term radioactive effects on the pine forest ecology. Despite all the objections, Richardson had managed to push it to completion. Once it was operational, the political feeding frenzy had increased, only instead of fighting about whether the accelerator should be built, they fought over who should be allowed to use it. There were some aspects of working there that I dearly missed. There were others that I didn’t miss at all.


  “I don’t understand why you left,” Brian said. “Nobody does. You’ve got a PhD from Princeton. You’re a published physicist, top of your game, the next Wheeler maybe. How could you give it up for . . .” He waved his hand vaguely around the kitchen.


  “I’m teaching physics at Swarthmore College,” I said. “I love it there. I have some bright kids. And there’s no politics, no squabbling over experiment time, no need to prove to strangers that my work is worthwhile in order to keep doing it.”


  That had been the last straw for me, when the appearance of our research to the outside world overcame the commitment to genuine discovery. There was such a pressure for our multibillion-dollar investment to produce new results that the value of the science itself was jeopardized. For the first time since Congress had canceled the Superconducting Super Collider in Texas in 1993, the United States was on the leading edge of particle physics. We could have finally overcome the infamous American nearsightedness where science was concerned. Instead, we spent so much effort trying to prove the value of the NJSC to taxpayers that we hardly got any value from it at all.


  “You could at least have taught at Princeton,” Brian said. “They would have found a place for you.”


  “I left to avoid politics,” I said.


  Brian shook his head. “You would have been something special. Remembered by the history books. And you threw it all away.”


  I sipped at my tea to mask the bunching in my muscles. “Just because a man is a talented pianist doesn’t mean he has to choose music as his career,” I said. “Just because a girl is a talented ice skater doesn’t force her to choose the life of an Olympian.” It felt like we were picking up the conversation right where we’d left it two years before. I was tired of it already.


  He sipped his coffee, made a face. “That brilliant mind of yours is squandered helping mediocre students get a few science credits.”


  I half stood, my hands flat on the table, scraping the chair against the tile floor. Elena put a quick hand on my arm. “Look,” I said. “Did you come here just to insult me, or did you have some other purpose?”


  “Sorry, sorry,” he said. “I know. Old habits and all that.” He lifted the mug back to his mouth, but his hand shook, and some of the hot coffee spilled over the edge. He slammed the mug down, slopping more on the table, shouted a garbled expletive, and sucked at his hand.


  “Here,” Elena said. She ran a dish towel under cool water and handed it to him. He wrapped it around his hand, while I used another cloth to wipe away the coffee mess.


  I realized then why Brian looked so different. He was scared. Not stressed—I had seen that before, when he had money problems or feared that one of the women in his life would find out what he was doing with the other. This was different. He was stealing glances at the windows and startling at sudden noises. He was like a squirrel on the road, poised to bolt to safety the moment he was sure which way the danger was coming from.


  “Spit it out,” I said. “What’s wrong?”


  “What do you mean?”


  “You’ve never made a social call in your life. What do you want from us?”


  He brushed a stray lock of hair out of his eyes, which promptly fell back down again. “I’m in a bit of trouble,” he said.


  “There’s a shock. Is it the work or the women?”


  Brian gave a bitter laugh. “I guess you could say both.”


  I drank the last of my tea and brought the mug over to the sink, where I washed it and set it on the drying rack. A holiday candle burning on the counter gave a sharp wintergreen smell to the air. “Keep talking.”


  “Have you kept up with the literature?” Brian asked, but we were interrupted by a wailing cry before I could answer. Sean, my son, catapulted into the room and crashed into me. At five years old, his only speed setting was full acceleration, and his only means of stopping was collision.


  “Slow down,” I said. “What’s wrong?”


  “Alessandra won’t let me play,” he said, still crying.


  “She’s practicing. Why don’t you find your bugle?”


  “It’s broke. And she hit me!”


  “Alessandra hit you?”


  “In the head! With her trumpet!”


  I looked at the spot and, sure enough, a small half-moon cut was swelling, clearly visible through his blond, short-cropped hair. I sighed. Another chapter in the ongoing drama of the Kelley children.


  Alessandra flew around the corner a moment later. She was dark-haired, like her mother, but without Elena’s easy-going patience. “It wasn’t my fault,” she said.


  “Not your fault?” I said. “Look at that cut! You’re fourteen, Alessandra, not seven. You have to find a better way of dealing with him than violence.”


  “I was just playing. He ran into it.”


  “You’re seriously going to tell me he got that cut just running into you? That you were practicing, minding your own business, and he just crashed into your trumpet hard enough to leave that mark?”


  She crossed her arms and gave me one of her ferocious, sullen glares.


  “Don’t look at me that way,” I said. “You have to learn to keep that temper of yours under control.”


  “You mean like you did with that guy at the gym who insulted Mom?” Alessandra asked.


  I felt my blood rising. “Don’t push me, young lady. Fix your attitude right now and apologize to your brother.”


  Elena put a hand on my arm again. “We have a guest,” she said. “You stay and talk; I’ll bring the kids upstairs and deal with this.” She rummaged in the freezer and pulled out a teddy bear icepack, which she pressed to Sean’s head. “Upstairs for your pajamas,” she said. She rotated Sean by his shoulders and pointed him in the right direction.


  “Give me a moment to get the kids to bed, and then I’ll be back,” Elena said to Brian. “Help yourself to coffee; there should be another cup’s worth in the pot.”


  I caught Brian staring at Sean’s short arm, though he didn’t say anything about it. It’s what most adults did: they stole glances, with varying degrees of subtlety, but didn’t ask. Sean had been born that way, his left arm half the normal length, with a tiny hand at the end of it that couldn’t grasp anything very well.


  I heard Alessandra still protesting her innocence as they climbed the stairs. Brian snickered. “Always the domestic, weren’t you?” he said. “Diapers and runny noses.” We’d been out of diapers for several years, but I didn’t bother to point this out. I couldn’t believe that even when he showed up at my house shaking in fear and asking for help, he could still manage to look down his nose at my family.


  “Okay,” I said. “Let’s hear it.”


  Brian held my gaze for a beat. “You remember the nature-as-computer argument?”


  “Sure. The idea that the whole universe is just one big quantum computer.”


  “All the information in the universe can be represented by a vast but finite number of bits, just a few for each particle: its type, its spin, its momentum, like that,” Brian said.


  “It always sounded like doublespeak to me,” I said. “The universe is the universe. Calling it a computer doesn’t provide any scientific insight.”


  Brian looked a little offended. “Yes, it does. You can simulate any real set of particle interactions with a quantum computer made up of the same number of particles, no matter how many particles and how complex the interaction.”


  So far, this didn’t sound like anything to make anyone run out into the snow in flip-flops. It just sounded like wonky metaphysics. “Yeah? And I can simulate an apple with an apple. So what?”


  “So, if you can simulate the universe with a quantum computer the same size as the universe, that means that the universe is indistinguishable from a quantum computer. For all practical purposes, it is a quantum computer.”


  “Which means . . .” I was starting to get it.


  “Which means it’s a computational device with a complexity factor far in excess of Pronsky’s Threshold.”


  “Sufficient to generate consciousness,” I said, letting my incredulity show in my voice.


  “Right.”


  I couldn’t help it. I laughed. “You’re telling me, what? The universe is sentient?”


  “Pieces of it.”


  “You’re serious?”


  Brian sat rigid in his chair, darting glances at the windows. He didn’t have to answer. I knew he was serious. I just didn’t know if he was crazy or not.


  Just then, Claire came in and helped herself to Oreo cookies and a glass of milk. At sixteen, Claire generally chose her own bedtime. She sat down at the table, unscrewed a cookie, and dunked half of it.


  I welcomed the distraction. “Claire, you remember Mr. Vanderhall?” I said.


  “Sure, a little,” she said. “Glad to meet you.”


  Brian’s eyes focused, and he shook her hand. “My pleasure.” He studied her face. “You’ve really grown up since I saw you last.”


  He was right—in the last few years, Claire’s freckles had faded, and she’d traded girlish cuteness for a real beauty. Given Brian’s reputation with women, though, I didn’t like him noticing it. Besides, it wasn’t just Claire’s beauty that made her an impressive young woman.


  “Claire’s at the top of her class,” I said. “National Merit semifinalist, too.”


  Claire rolled her eyes. “Dad.”


  Elena came back into the room. “Head upstairs, please,” she said to Claire.


  “I haven’t finished my cookies.”


  “Take them upstairs with you. We need to speak with Mr. Vanderhall privately.”


  “Can I watch the stream before bed?”


  “Fine. Just go upstairs.”


  She gave me a kiss, murmured a “G’night, Daddy,” and went up.


  Elena settled into the chair next to me with her mug of coffee, probably cold by now. “So, what’s this all about?”


  I rolled my eyes. “Brian was telling me how there are invisible fairies in the spaces between the atoms,” I said.


  He leaned forward. “They’re real, Jacob.”


  “What are? The fairies?”


  “Consciousnesses. Beings. Artificial intelligences, like in a computer, only the computer in this case is the whole universe.”


  “And you’ve seen them?”


  “A lot more than that. They’ve talked to me. Taught me things.” His expression was cryptic, a smile laced with uneasy fear. “It’s probably easier if I show you.” He leaned over and picked a gyroscope up off the floor. Sean must have left it there—he was forever leaving his toys about. The gyroscope had been a gift from me, like the microscope and chemistry set and electricity kit—all attempts to interest Sean in science. He had paid little attention to my explanations of angular momentum, but he did like to watch the gyroscope spin at odd angles, balanced on a wire or a pencil point. For the first day, at least. Ultimately it was no more to him than a glorified top. He had lost the string and moved on to other toys.


  Brian held the gyroscope up like a magician displaying a coin that was about to disappear. I felt a strange internal tugging sensation and wondered what it meant. Nervousness? Did I really care that much about what this was all about?


  He held the gyroscope upright on the tabletop. Without the string, there was no way to set the gyroscope spinning. When Brian let go of the wheel, however, it started spinning on its own. He removed his hand, and it kept going, precessing with a slight wobble, but otherwise stable. My practical mind looked immediately for the power source, thinking that he might have switched the gyroscope for one with an ingeniously hidden battery and motor, but as far as I could tell, it was the same steel and plastic model, simple and cheaply made. There was no room for a power source. Despite this, the gyroscope kept spinning.


  Elena started to say something, but Brian held up his hand, and we kept watching. Two minutes went by, and it didn’t slow down. Not even a string-pulled gyroscope went on for that long without losing momentum. Three minutes went by. Four.


  Finally, Elena reached out and snatched the gyroscope, her fingers stopping the spinning wheel. Her breathing was hard, and her eyes bored into Brian’s.


  “Maybe it’s better if you tell us,” she said.


  CHAPTER 2


  DOWN-SPIN


  “All rise!“


  The court officer bellowed the phrase, which he’d probably been calling for most of his adult life. “Court is now in session for the People versus Jacob Kelley, the honorable Ann Roswell presiding.”


  The federal courthouse in Philadelphia was a beautiful building of stone pillars and balconies, only slightly marred by the more functional modern office buildings grafted onto the back. A similar fusion of old and new reigned indoors, with marble staircases adjoining handicapped-accessible elevators. Courtroom five, where the marshals had led me and then removed my handcuffs, was a high-ceilinged space with wood paneling, tall windows, and oil paintings on the wall. After months of procedure by lawyers on both sides, my trial for the murder of Brian Vanderhall was finally about to begin.


  I missed Elena. I missed my children. I wished there was someone in the packed courtroom viewing area who was on my side. I was also tired of waiting, and I was glad it would soon be over, one way or another. It had been four months since Brian had first appeared at my front door in his flip-flops and ruined my life. Now, finally, we would see what a jury of my peers would think of my story.


  My lawyer, Terry Sheppard, sat next to me at the defense table. He had a handlebar mustache and wore leather boots. He looked like he’d be more at home on a horse than in the courtroom, and the truth was, I had no idea if he was any good or not. I’d picked him because, of all the sharply dressed sharks that had paraded through the prison meeting room to show off their sleek folios and tailored suits, Terry Sheppard stood out. He didn’t try to impress me with his resume or his Harvard vowels. He was simple; a straight shooter. I trusted him.


  Judge Roswell was in her sixties, with a kind face and pleasant manner. I wanted to think that was a good sign, but I doubted it. Terry said Roswell had a reputation for being tough, and as a former prosecutor, she wasn’t inclined to sympathize with the defense. For nearly an hour, she talked to the jury about their responsibilities, introduced the two sides in the courtroom, and explained to them that only what was spoken into the record by sworn witnesses—not the opening or closing arguments by counsel—was to be considered as evidence in their deliberations. She was articulate and engaging, but also severe in her warnings that they were to avoid the media in this highly-publicized case.


  Finally, she addressed the prosecutor. “Mr. Haviland,” she said. “Your opening statement.”


  David Haviland stood and faced the jury. Camera flies hovered not far from his face, and I wondered how he resisted the urge to swat at them. He was well-dressed, at ease in a suit, with the voice of a newscaster. Worse, he had the air of a principled man, a man who might have made a killing as a defense attorney but who had chosen to be a prosecutor out of a sense of conscience. I might have been impressed with him myself, if he weren’t trying to get me sent away to prison for life.


  “Ladies and gentlemen,” he said, pivoting and raising his hands. “This case is about murder.” The courtroom was packed with journalists and gawkers, but Haviland addressed himself to the jurors, not to the crowd. I studied them—six men and six women of a variety of ages and races—trying to gauge whether they were likely to be sympathetic or not. It was difficult to tell.


  “Murder, pure and simple,” Haviland continued. “The taking of another man’s life. You have never met Brian Vanderhall, and now you will never get the chance, but let us not forget that he was a very real person. Just like your own husbands or fathers or sons. Was he a flawed person? Perhaps. Aren’t we all? That doesn’t mean that at thirty-eight years old, he deserved to have his life torn away from him.


  “Mr. Sheppard is going to try to convince you that this case is about technology. He’s going to make your mind spin with words like ‘quarks’ and ‘leptons’ and confuse the facts with expert testimony about science that only a few people in the world understand. It’s nothing more than a conjuror’s show, designed to distract you from the evidence. And the evidence, ladies and gentlemen, is very clear. The facts will show you that Mr. Jacob Kelley murdered Brian Vanderhall in cold blood.” As he said my name, Haviland leveled an accusing finger at me. I wondered if they taught him to do that in law school, or whether he’d just picked it up from the movies.


  “Your task, ladies and gentlemen, is to find the truth. In our great country, we don’t believe the highly educated or the very rich are more qualified to find the truth than you are. Truth is something we can all recognize and understand. That’s why we choose to put the safety of our homes and neighborhoods in your hands. We trust you to have the courage to convict Mr. Kelley”—the pointing finger again—“of the heinous crime of murder.”


  One juror’s eyebrows furrowed slightly, and I thought Haviland might have gone a bit too far with the word heinous. If he wanted to project himself as a man of the people, he was going to have to keep his vocabulary down.


  “You’ve all heard the term ‘beyond reasonable doubt,’” Haviland continued conversationally, starting to pace a little and rub his chin. “I want to explain to you what that means. Sometimes people get the idea that you can’t convict a man unless there is no possible way he could be innocent. That’s not true. The word reasonable is crucial: Is it reasonable to think that Jacob Kelley is innocent? Given the amount of evidence that you will see, would that evidence be enough to convince you, as a reasonable person, to take action on an important matter in your own life? That’s what the law means, and Judge Roswell will tell you the same thing. Even Mr.—”


  “Excuse me, councilor,” the judge interrupted. “You have a great deal of latitude in your opening statement, but I am going to ask you to refrain from giving my opinion, about which you can have little insight.”


  Haviland was instantly contrite. “My apologies, Your Honor.”


  “Members of the jury,” the judge went on. “I will remind you that opening statements are not evidence, nor are they law. They are an opportunity for the councilors to introduce their cases to you, but you are not to hold their words as having any weight in this case. The witnesses they call will provide the evidence, and I will explain the law.” She nodded at Haviland. “You may proceed.”


  “Thank you, Your Honor,” Haviland said, although he looked like he’d swallowed something unpleasant.


  He continued in the same vein, but with some of the wind taken out of his sails. I worked hard to maintain a grave demeanor. Terry, sitting next to me, apparently had no such scruples and leaned back with a wide grin on his face.


  “Reasonable doubt,” Haviland said. “Let’s think about what it means in this case. Jacob Kelley held the gun. This we can prove. He was angry at Mr. Vanderhall and wanted revenge. This we will also prove. You will hear how Mr. Vanderhall attacked Mr. Kelley’s wife. You will hear about Mr. Kelley’s history of violence and rage, especially when those he loves are threatened. And finally, you will hear about how Mr. Kelley followed his victim to an underground bunker and there shot and killed him. I submit to you that there is no reasonable doubt in my mind, nor will there be in yours once the evidence is presented, that Jacob Kelley”—out came the pointing finger, yet again—“with full control of his senses, did intentionally and willfully take the life of a fellow human being.”


  Haviland sat down, nodding and looking pleased with himself. The gesture looked choreographed to me, and I hoped it did to the jurors as well.


  “Thank you, Mr. Haviland,” the judge said. “Mr. Sheppard?”


  Terry rose to his feet ponderously, as if suffering from painful joints. “Mark this day on your calendar,” he said. His voice had suddenly grown a Texas drawl that hadn’t been there before. “This is the day when a defense attorney agreed with the prosecution. Everything Mr. Haviland said was correct.”


  He bent at the waist as if he were going to sit down. Despite my determination not to show my feelings in the courtroom, my jaw literally dropped open, and for a split second I thought that was all he was going to say. Then he straightened, and with a twinkle in his eye, he said, “Well, almost everything.


  “The part about my client killing Mr. Vanderhall wasn’t true, but we’ll go into that in a bit. For the rest, Mr. Haviland pretty much nailed it. I am going to cover a lot of science in my side of the testimony, and some of it can get a bit complicated. The difference is that, unlike Mr. Haviland, I think you can handle it.


  “Mr. Haviland seems to believe that you’re not smart enough to understand science. He wants to spoon-feed you only the bits he thinks you can grasp. Personally, I find that kind of condescension offensive, but he’s entitled to his opinions. What he’s not entitled to do is withhold from you all the facts of the case. He’s not entitled to decide that there are some facts you’re not qualified to understand.


  “Mr. Haviland apparently thinks that the world is divided into two kinds of people: those who can comprehend the really difficult things and those who can’t. And he’s already decided that you’re in that second category. Well, I think that you can understand the evidence in this case. I’m going to give it all to you, not just the parts Mr. Haviland thinks you can follow.


  “At the end of the day, I think you’ll agree with me that not only is there reasonable doubt that my client was responsible for Mr. Vanderhall’s death, but there is good reason to believe he had nothing to do with it at all.”


  CHAPTER 3


  UP-SPIN


  Elena clutched the gyroscope and stared Brian down. I couldn’t think of any scientific explanation for what Brian had just done. A gyroscope stays upright because of its angular momentum. Ideally, it would never fall, since the torque that gravity supplies is not sufficient to offset its gyroscopic inertia. In real life, however, friction gradually erodes the rotation, causing it to precess more and more, until finally the rotation degrades and gravity takes hold.


  This left one of two options. Either Brian had managed to eliminate any appreciable friction from our tabletop—not to mention air resistance—or he had a way to inject more energy into the system without touching the gyroscope, thus overcoming the effects of the friction. I couldn’t think of any way he could do either of those things.


  “Okay, I give up,” I said. “How did you do it?”


  Brian looked grave. “They showed me. The quantum intelligences.”


  “I see. The little fairies are spinning the gyroscope?” I tried not to let the cynicism creep into my voice, but it was hard.


  “Of course not,” he snapped. “It’s ground state energy. The energy of a single particle’s spin. It never stops. It’s an infinite source of power.”


  I hesitated, finding it hard to believe, but at the same time hard to discount the evidence of the gyroscope. “So you took a feature of the quantum world and made it apply in the larger world,” I said.


  “Amazing, isn’t it?” Brian said quietly. “Gonna change the world.”


  “If it were real, that would be a technology worth trillions of dollars,” I said. “Is that why you’re here? Are there people chasing you, trying to get this from you?”


  “They’re chasing me,” he said, “but they’re not people.”


  I threw up my hands. “You’d better start talking sense.”


  “One more example, then,” he said. He reached under the table, and suddenly there was a Glock 46 in his hand, the barrel pointing at Elena.


  I was on my feet in an instant, my chair toppling over behind me. I held my hands up, palms out. “Put it down,” I said. “Brian, listen to me.”


  Elena stared into the gun’s barrel, motionless, hardly breathing. “Don’t do this,” she whispered.


  “It won’t hurt you,” Brian said. “The bullet will just diffract around you.”


  “You’re talking crazy,” I said. “Look at me.” He didn’t move. “Look at me!” I shouted. He looked. “It’s a bullet, not an electron,” I said. “If you pull the trigger, it will kill her. You don’t want that.”


  He stood. “You won’t believe me unless I show you.”


  I started to ease around the edge of the table toward him. “I do believe you,” I said. “Let’s just sit down, and you can tell us all about it.”


  “No, you don’t. You call them fairies and make fun of me. But they’re real, Jacob. I’m not going to hurt anybody. I just want to prove it to you.”


  “Point the gun somewhere else, then,” I said. “Point it at me.”


  “It won’t hurt her,” he said, and pulled the trigger.


  [image: ]


  I grew up in South Philadelphia, no stranger to violence. My father was a petty thief and a drunk who died in prison before I was two. I had two uncles, my mother’s brothers, who took an interest in my life. They were boxers, mostly the illegal, no-holds-barred type, and they taught me how to fight. I was red-haired and freckled in a mostly Italian neighborhood. I did well in school, though I tried to hide it. I learned early in life that on the street smart didn’t matter for much. I was only as good as my fists.


  Besides, it felt good to fight. I was angry all the time, angry at my mother for drinking instead of working, angry at the men she brought home, angry at my father for dying, angry at my teachers for telling me how much potential I had if I would only apply myself. Striking out with my fists relieved some of that pressure, put me in control. Nobody could tell Uncle Sean and Uncle Colin what to do, and I wanted to be just like them.


  By the time I was thirteen, I was boxing in kids’ leagues, but it was just a sport, with gloves and rules and manners. I was bigger than most kids my age by then, and I was constantly getting cited for punching too soon, or too late, or in the wrong part of the body. They weren’t the rage-fueled battles that my uncles’ matches were, the air thick with cigarette smoke and the smell of blood.


  By that age, I knew my uncles were owned men. They were deeply in debt to bosses in suits who quietly ran the books and manipulated the outcomes. They couldn’t stop fighting, not if they wanted to stay alive. Even so, I knew that was my future. It was the only thing that mattered that I was good at. One day, the bosses would own me, and I’d never get out either.


  Then when I was fifteen, Uncle Sean was killed, and everything changed. An opponent kicked him repeatedly in the head when he was down, hard enough to push his brain stem out through the base of his skull. He died on the floor of the ring in vomit and sawdust. No one even called the hospital. The bosses disposed of his body quietly; I don’t know how. I aged ten years that month, and suddenly the thought of staying in that neighborhood and that life was unbearable.


  I stopped boxing and threw myself into my school work. I didn’t know much about life outside of South Philly, but I knew the only way out of that neighborhood was to go to college, and the only way to go to college was to get a scholarship to pay my way. My mind had always held on to concepts like a magnet, but before, it didn’t seem to matter. Now it was everything.


  For three years, I studied harder than I had ever worked at anything, not because I liked school, but because it was my way out. I was angrier than ever, but I learned how to keep it in check—too many fights in school would ruin my chances. Every night, I pounded the speed bag in my basement until my hands bled.


  Physics came as a complete surprise. It was simple and beautiful. It explained the world in clear lines of power, motion, and speed. It wasn’t the violence of it that attracted me; it was the unequivocal nature of it. So much of the rest of my life was complicated. Physics was simple. It was how the world ought to be.


  We’d been learning about Einstein, a relative nobody who, in his spare time as a patent clerk, came up with four papers that turned the world upside down. I thought if he could do that, then I could at least get myself out of Philadelphia. In the spring of my junior year, I applied to Princeton, Berkeley, and MIT. I was lucky enough to match perfect grades with a political academic environment that made it desirable to accept applicants from low-income neighborhoods. I was accepted, with full-ride scholarships, to all three.


  By then, Uncle Colin was in prison, and my mother hardly knew I was alive. I left them behind without looking back, packed most of what I owned in an old suitcase of my father’s, and took the bus to Boston, Massachusetts.


  MIT was mostly what I expected—it seemed like everyone I met was either a rich American kid with a home in the Hamptons and a chalet in the Alps, or else the favored, oldest son of a politically connected family in Korea or China or Vietnam. Nobody’s background was anything like mine, and it was hard to make friends. But the physics! Everything I loved about it was right there, codified in perfect, uncluttered symbols. Torque and inertia, linear motion and angular displacement, force equals mass times acceleration, decisive action with equal and opposite reaction. It made sense. It meant the world made sense.


  The professors treated us like we were the cream of the new generation. There was a spirit of excitement at MIT, no matter where you were from, a sense that we were at the center of the scientific world, a specially chosen elite, given this great opportunity to study with the best in the field. I’d never felt that way before, and I soaked it up. I loved physics more every day.


  The anger receded into the background, like a pit bull chained in the shadows. I still worked out with the bags in the gym, but I didn’t talk much about my background. I wanted to leave it behind. I was a scientist now, someone who believed in the inherent order of the universe. The chaos was behind me.


  [image: ]


  The gun went off with a deafening blast. The coffee mug Elena was holding exploded into shards. I didn’t think; I just reacted. I leaned toward Brian, pivoting my hips and throwing my weight into a right cross as hard as I knew how. The punch knocked him backward, sending him sprawling in a jumble on the floor. I looked at Elena.


  She still sat at the table, eyes wide and mouth slightly parted, her face ashen. Her mug lay shattered in front of her in a pool of coffee.


  “Are you hurt? Elena!” My ears were ringing; I could hardly hear the sound of my own voice. I rushed to her side. She was still sitting in the chair, breathing, stunned but apparently unharmed. I couldn’t believe it. I thought at first the bullet must have deflected off of her coffee mug, but no—in the wall behind her, following a direct line through the middle of her chest, there was a hole punched into the drywall. The bullet had gone straight through her.


  “Call 911,” I said.


  She didn’t move.


  “Elena!”


  She jolted, as if startled awake, and fished the phone out of her pocket to make the call. Brian hadn’t moved from the floor. He was still breathing, but the punch had dazed him.


  “Yes,” Elena said into the phone. “Someone . . . a . . . a man just fired a gun at me in my house.”


  Brian stirred and looked at Elena. His eyes focused suddenly, and he shook his head. “What are you doing? Are you calling the police? Don’t do that.” He looked at me. A trickle of blood was running out of his left nostril. “Please!” he said. “Look at her—she’s not hurt! The bullet diffracted around her, just like I told you! I was just showing you.” He stood shakily to his feet.


  “Right here in the kitchen,” Elena said. “Please hurry.”


  “Please, put the phone down,” Brian said.


  I stepped between them. “Get out of my house.”


  “Jacob,” he said, his voice pleading. “I need your help.”


  I advanced on him, fists raised, heedless of the gun he still held in one hand. He turned and started yanking on the door that led to the backyard. It didn’t budge. He fumbled at the lock. I didn’t help him. It was all I could do not to hit him again. Finally, he managed to turn it and yanked the door open. With one last backward look of reproach, he ran out barefoot into the snow.


  The stairs thundered with descending feet, and Claire, Alessandra, and Sean burst into the room, all talking at once.


  “What was that sound?” Claire asked.


  “Did he shoot a gun at you?” Sean asked, eyes wide.


  “It’s all right,” I said. “He’s gone now. Go and get dressed. The police are coming, and I’m sure they’ll want to talk to you, too.”


  Elena was shaking. I put my arms around her, and she clung to me. I felt her slim neck and delicate bones and stroked her hair and thought about what might have happened. About what my life would be like if she were dead. I felt the pit bull in the shadows, tugging at its chain, wanting to get free. I wanted to hurt someone. I had it under control, for the moment, but I knew that if Brian came to my house again, that control wouldn’t last.


  Elena didn’t let go, and neither did I, and we stood that way until the police arrived.


  CHAPTER 4


  DOWN-SPIN


  The prosecution’s first witness was Officer Richard Peyton, a big guy with a thick neck, red blotches on his face, and blond hair cropped so close to his scalp that you almost couldn’t see his receding hairline. He climbed the short stairs to the witness box, stiff in a freshly cleaned and pressed uniform and holding his cap, which he set on the rail next to him.


  The court officer held out a Bible, and Peyton placed his hand on it. “Do you swear to tell the truth, the whole truth, and nothing but the truth, so help you God?” The officer rattled it off like it was one multisyllable word.


  “I do,” Peyton said.


  Haviland advanced. “Officer Peyton, what is your profession?”


  “I’m an officer for the Media Police Department.”


  “How many years have you been a police officer?”


  “Eight years, give or take.”


  Next to me, Terry Sheppard slouched, apparently bored with the witness, and played with the end of his mustache. I figured it was a pose, meant to communicate to the jury a contempt for the witness, but I wasn’t sure. He did this all the time. He might actually be bored.


  “Do you remember where you were the evening of December second?” Haviland asked.


  “Yes, I do. I was cruising the downtown Media area when I got a call from the dispatcher to Woodview Lane, possible armed assault,” Peyton said.


  “And you went to the scene as ordered?”


  “Yes, I did.”


  “Were you the only one there?”


  “No, my partner, Officer Jimenez, was in the car with me, also Officers Esposito and Ashford arrived on the scene in their car approximately five minutes after we did.”


  “And what did you find when you got there?”


  “We found Mr. and Mrs. Kelley, the owners of the house, along with their three children. Mr. Kelley claimed Brian Vanderhall had discharged a firearm at his wife.”


  “Was there evidence of that?”


  “Yes, sir. There was a bullet hole in the kitchen wall, and a shattered coffee mug with gunshot residue consistent with a firearm discharge about five feet away.”


  “And can you identify Mr. Kelley? Is he in the courtroom today?”


  “Sure.” Peyton pointed at me. A lot of people were doing that today. “That’s him, right there.”


  “Let the court records show that the witness identified the defendant, Jacob Kelley,” Haviland said. “Thank you, Officer. How did Mr. Kelley seem to you?”


  “I’m sorry?”


  “How did he seem to be feeling?” Haviland asked. “Was he happy, sad, angry, annoyed, amused?”


  “Objection!” Terry called out. He stressed the first syllable, as if this were the twentieth objection he’d made, and he was growing weary of the prosecutor’s games. “What is the relevance of this line of questioning to the murder?”


  “I’m trying to establish motive,” Haviland said. This incident occurred the day before, and is crucial for demonstrating the defendant’s state of mind.”


  “Overruled,” Judge Roswell said. “You may answer the question, Officer Peyton.”


  “He was angry,” Peyton said. “Blazing mad. Some guy just took a shot at his wife. I’d be angry, too.”


  “Angry enough to kill?” Haviland asked.


  “Objection!” Terry said.


  But Haviland waved it away. “I withdraw the question,” he said.


  I was having trouble staying in my seat and listening to all this. My muscles kept clenching and unclenching, just like they used to do when I had to sit and listen to a scientist lie through his teeth about the worthlessness of some competing experiment in an attempt to raise the value of his own research. I felt so powerless: unable to explain, unable to speak up or do anything at all. All my life, I had hated that feeling of helplessness and vulnerability. I wasn’t sure how I was going to stand it for several days of trial.


  “What time did you come to the house?” Haviland asked.


  “At 8:25 in the evening.”


  “How can you be certain?”


  “The time was recorded in my report of the incident, which I reviewed before coming here today.”


  Haviland reached under the prosecution table and pulled out a giant interactive whiteboard that showed a line with dates and times marked. A rectangle marked “Next” appeared on the bottom right corner of the board, and when Haviland touched it, a box appeared over 8:25 PM on December 2, which read “Police arrive at Kelley home.”


  “Is this time correct?” Haviland asked.


  “Yes, it is,” Peyton said.


  Haviland spun briefly to give the jury and the audience a good look, then leaned it against the table. “So you came to the house and found evidence of firearm violence and a very angry Jacob Kelley,” he said. “What did you do next?”


  “I called it in, and they started a manhunt for Brian Vanderhall. We put an APB out on his car and searched the neighborhood, but we didn’t find him,” Peyton said.


  “You didn’t find him? Was this a halfhearted search?”


  “No, sir. We went house to house for blocks in every direction, knocking on doors and searching yards. We alerted the departments in surrounding towns, as well as the New Jersey State Police. Nobody saw him.”


  “How long did the search continue?”


  “Until his dead body was found.”


  “And in all that searching, did Mr. Kelley mention to you that there was a secret bunker, hidden underground, in which he and Mr. Vanderhall used to perform scientific experiments?”


  “No, he did not.”


  “He didn’t suggest to you that Vanderhall might be hiding down there, evading capture?”


  “No, sir,” Peyton said.


  “Why do you think that is?”


  “Objection,” Terry said. “He’s asking the witness to speculate.”


  “Sustained,” Roswell said.


  Haviland shrugged. “One final question. What time did the police leave the Kelley home that night?”


  “At 10:55,” Peyton said.


  Haviland picked up his whiteboard and pressed the “Next” square again, causing a new box to appear over 10:55, which read “Police leave Kelley home.”


  “Is this correct?” he asked.


  “Yes, it is.”


  “No further questions, Your Honor.”


  Haviland sat down. Terry leaped to his feet and practically ran to the lectern, where he threw down his notes. The pose of yawning indifference had disappeared in a moment. He glanced at me briefly, and his eyes were ablaze.


  “Mr. Peyton,” he said in the same strident tone I used to use to call one of my children to task when they misbehaved.


  “Officer,” Peyton corrected.


  “Ah yes. An officer of the law. Keeper of the truth. Mr. Peyton, in your eight years as a police officer, how many times have you been called to a scene of violence in someone’s home?”


  Peyton made a huffing noise. “I don’t know. Hundreds.”


  Terry held up a sheaf of papers. “According to police records, over five hundred times?”


  “I would believe that, though I don’t keep track,” Peyton said.


  “And how many of those incidents have involved one or more angry persons?”


  Peyton gave him a strange look. “I’m sorry?”


  “Come on, Mr. Peyton. In how many of those incidents of violence in the home did you encounter someone who was, if I may quote you, ‘blazing mad’?”


  “Most of them, I guess,” Peyton said.


  “And how many of them resulted in someone’s death?”


  “Not many.”


  Terry held up the papers. “Fifteen?”


  Peyton was getting a bit irritated. “It could be. I don’t remember the exact number.”


  “So is it safe to say,” Terry said, “in your expert opinion as a police officer, that when someone is angry, it doesn’t necessarily mean he will kill someone?”


  “No, it doesn’t.”


  “Mr. Peyton, when you encounter a man who you believe is a danger to himself or other people, what do you do?”


  “We take him into custody.”


  “Would you include in your report your belief that you feared that person would do violence to others?”


  “Yes.”


  “Did you take Jacob Kelley into custody that night?”


  “No.”


  “Did you include in your report that you feared he would do violence to others?”


  “No.”


  “Why not?”


  “I didn’t believe him to be a threat, sir.”


  “So in your professional opinion, as a police officer on the scene at the time, Mr. Kelley gave no indication of being angry enough to murder someone.”


  “That’s not something you can tell just by looking at someone,” Peyton said.


  “But at the time, you did not think he was angry enough to commit murder.”


  He didn’t want to answer the question. Peyton knew his main purpose on the stand was to introduce a motive for murder. “I wasn’t certain one way or another,” he said. “At that time, he had not committed a crime.”


  Terry wasn’t going to let him off the hook. “According to your report, however, you had no reason, at the time, to believe that he would commit a crime, correct?”


  Peyton took a deep breath and let it out. “That’s correct.”


  Terry smiled. “Thank you. No more questions, Your Honor.”


  CHAPTER 5


  UP-SPIN


  The police interviewed me, Elena, and each of the kids individually, although the kids had seen nothing and had little to say. The questions were polite, though repetitive, and I told them the truth about everything, except that I left out the spinning gyroscope and the apparent diffraction of the bullet. When the police finally left, it was nearly eleven o’clock, and we were all exhausted.


  Sean was practically asleep on his feet, so I picked him up and carried him to his room. His bed was set on a loft over a desk and play area, both of which were scattered with Legos, action figures, and plastic dinosaurs. On the desk, a set of green plastic army men that had been mine when I was young lay in various fallen poses in a field littered with spent rubber band ammunition. Because of his short arm, he had learned to fire by holding one end of the rubber band in his teeth while stretching it forward with a finger on his right hand.


  “Did you really punch that guy in the face?” Sean mumbled.


  “Yes, I did,” I said.


  “Awesome,” he said.


  I thought more of an explanation was probably required—about when it was and was not appropriate to hit other people—but it wasn’t the time. I gave him a quick kiss and turned out the light.


  “The nightlight!” he said.


  I flipped it on and slipped out of the room.


  “Daddy! My music!”


  Sighing, I went back in and turned on the soft music he always fell asleep to.


  “My drink,” he said.


  “Not tonight,” I told him. “It’s late. Go to sleep.” I kissed him once more and stroked his hair, thinking of Brian and the gun and the police. Someday, Sean would be strong enough to take care of himself, but as a child, he was so helpless. He relied on me, trusted me implicitly to take care of him. He was asleep by the time I left the room.


  Elena was in the shower, and Claire’s room was dark, but the lights were still on in Alessandra’s room. I peeked in and saw her lying on her bed.
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