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PROLOGUE



The Princeton Neuroscience Retreat


My heart pounded as I approached the stage. The grand wooden pavilion, filled with two hundred of my academic colleagues, stretched before me. I’d already delivered my keynote address the day before: “Dynamical Motifs as the Link Between Neurons and Cognition,” a lecture on how to use tools from artificial intelligence to better understand the human brain.


That talk had been a piece of cake.


It was today’s talk, part of the Growing Up in Science series—meant to showcase the human behind the scientist—that had me on edge. Previous speakers had opened up about the challenges of being first-generation Americans or overcoming gender bias in academia. But nobody had a story quite like mine.


I made it to the podium and surveyed the crowd. Waitstaff bustled around the tables, pouring beverages. It had taken forever for my colleagues to make their way through the buffet line, but they were all seated now around large round tables. My sweaty hands clung to my notes as I took a deep breath and tested the microphone. “Howdy, folks,” I said as I forced a smile. “This is a first for me, but I’ll give it a shot.”


Here goes nothing.


“When I was a kid, I was told that my hometown of Albuquerque, New Mexico, was the epicenter of the seventies’ heroin epidemic. I’ve no idea if that’s true, but it made perfect sense—both my parents were heroin addicts. When I found out as an adult that the television show Breaking Bad was filmed in and around Albuquerque, I just nodded and thought, Yep.”


I looked up. The crowd had gone completely silent.


“For my sister, Esther, and me, having drug-addicted parents meant we grew up largely in orphanages. By the time I was a young adult, I’d been in the system for a decade. I’d lived in two group homes—and with two sets of aunts and uncles. I’d been under the long-term supervision of”—I looked down at my notes—“thirteen sets of houseparents. I called at least sixty other children surrogate siblings: boys and girls, both younger and older, of all races, colors, and creeds.”


I looked out at the crowd again. Even the waitstaff were standing still. I took another breath. “I was a bright kid, but I was no iron robot or some hero from another planet. The profound, the beautiful, and the terrible—they all imprinted on me.”


For the next thirty minutes, I spoke about group-home life, how I’d managed to attend college, and the struggles of getting my PhD. How I’d ended up in a position to give the Princeton neuroscience keynote. Afterward, there was applause and a few questions. But there was a lot of silence, too.


On my way out, a woman from the waitstaff ran up to me. She was in her early twenties, dressed for work with an apron and hair pulled back into a ponytail. “I was really inspired by your story.”


“Thanks! That means a lot,” I said. “Honestly, I was wondering how it came off.”


“I, umm”—she swallowed hard—“grew up in foster care, too, and I always wanted to be a biologist. That was my dream—is my dream.” The words began to spill out of her. “But I had to drop out of community college to earn money. That’s why I have this job.” She glanced back at the pavilion and then again at me, waiting for me to say something.


I could relate to veering off course; my journey had been anything but a straight line. I wanted to offer words of support, but I didn’t know her at all. Where to even begin?


After a moment of silence, she continued, “I just know I could do something, be someone. If I could just get on the right track. How did you do it? I mean, I heard what you said, but how’d you actually do it?”


I knew how I’d done it as far as that kind of thing went: I’d done the work, had been in therapy. I’d studied the science. But after a lifetime of receiving bullshit advice from everyone and their mother, I knew generic sentiments were worthless. “Well…” I trailed off. Finally, a few words limped out of my mouth: “Persistence and a lot of luck.”


My stupid response haunted me the entire ride back to the airport. To tell my story properly, I would have had to weave together all the threads that had shaped my path: the group homes and friendships that had formed me, the video games that had sparked my love of computers, the mathematics that had taught me to embrace chaos, and the neuroscience that ultimately became my life’s work. It was all connected—the personal and the scientific, the emotional and the analytical.


As I thought about it, I realized my journey was like the concept of emergence I’d just lectured about—how complex patterns arise from simple parts, whether in artificial intelligence or in life itself. The same questions that drove my research now pulled at my memories: How does a child from a group home end up studying the brain’s complexity? Why do some kids survive trauma while others don’t? My science training had taught me that these questions resisted simple explanations—just like the mysteries of mental illness or consciousness that my field struggled to understand. The more I thought about it, the more I realized that my life and my work were inseparable.













PART 1



DISORDER: 1975–1983




Physics underlies all complexity, including our own existence: how is this possible? How can our own lives emerge from interactions of electrons, protons, and neutrons?


—Cosmologist George F. R. Ellis




Remember the ancients, who believed we were woven from earth, wind, water, and flame? They sensed a hint of the divine in the crashing waves, a soul’s echo in leaves swirling in the wind. But modern science unveils an even grander scheme, a miracle within your head, not crafted from the ancients’ four elements but from a thousand trillion synapses.


Each neuron, a cell transmitting in this intricate network, sparks with the electrical activity that gives rise to thought. Eighty-six billion neurons, living cables, fire away at one another to ignite constellations of perception and understanding. It’s staggering: How can this cacophony of electrical clicks translate into individual human beings like you and me?


Because in this bustling information highway, a marvel unfolds: the essence of you, the you of right now—that feeling of nowness with all its immediate sensations, thoughts, and emotions. It arises from chattering between the neurons in your brain taking place this very instant. The precise connections between the neurons in your brain make you who you are.


Electrical impulses pass from neuron to neuron through molecular machines, synapses. Malleable, increasing and decreasing in their capacity to enable communication, synapses sculpt the dynamic of your being. They change when you pay attention in class, practice the piano, or even when you scroll through a social media feed. In ways we do not yet understand, these synapses—more numerous than the stars contained in a thousand Milky Way galaxies—control the long-term firing patterns of your neurons. They are the physical knobs, the parameters configuring the electrical storm in your brain.


When a neuron receives enough input from other neurons, it activates, contributing its one-millisecond-long electrical pulse to a computational symphony. Some neurons enhance while other neurons suppress. Because a neuron connects to as many as ten thousand more and receives connections from as many as ten thousand others, the you of right now is a never-ceasing, always-raging electrical storm of unfathomable complexity.


You are no fixed statue, but a dynamic process: a high-dimensional river of information flowing through the improbable nooks and crannies of an M. C. Escher drawing. You are the traffic congestion in the city, the schooling of fish, the swarming of bees, the murmuration of a million starlings above the skies of Barcelona.
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Booting Up


I was born in 1975, which means I grew up in the golden age of the personal computer. While millennials claim to be the first generation raised on modern technology, the last five years of Gen X were right there, too. We were kids when the first home computers hit the market, even if such luxuries were beyond some family’s means. We lost ourselves in early PC adventure games like King’s Quest and can still hum along with the 8-bit music from early ’80s video games. The two-dimensional sprites of Mario, Donkey Kong, and Link occupy prime real estate in our hearts and on the T-shirts and hoodies we now wear on weekends.


From the neural networks I work with as a scientist to the online dating scene where I met my wife, much of my life has been intertwined with computers and gaming. In high school, I couldn’t resist automating every algorithm I learned in my math classes on my trusty TI-81 graphing calculator. Even further back, in elementary school, edutainment games like The Oregon Trail introduced me to the wonders of computing.


Yet, the true genesis of my fascination with computers lies in the dazzling, neon-soaked arcades of the early ’80s, where classics like Ms. Pac-Man and Defender captivated my young mind and provided a much-needed escape. The phrase GAME OVER, now forever etched into my psyche, served as a bittersweet reminder that even the most epic gaming sessions—and life’s most cherished moments—must eventually come to an end.


My parents were in and out of rehab throughout my early childhood. Whenever they tried to get clean, Esther and I would be placed in a group home or “children’s home.” My parents would come to get us about a month later, and we’d all live together for a while. Until it would happen again. Wash, rinse, repeat.


When I was five, we moved to an apartment complex called Lori Place in the northeast heights of Albuquerque. It was there that my brain started booting up in earnest, and “I” came online. Whichever neural circuits give rise to a sense of thereness, to the sense of me, had finally wired up.


One of my earliest memories involves helping my parents score drugs. My mother, Esther, and I were walking to our car, the heat radiating off the asphalt and cement, when our mother turned to us with a smile.


“Hey, want to get lollipops?” she asked. “We can get some if you can cough for the doctor—and we need cough medicine.”


“But I don’t have a cough,” Esther said. “And I don’t like cough medicine.”


My mother’s smile faltered for a moment, but she quickly recovered. “Sweetie, I need it. If you just pretend to have a cough, you can get a lollipop.”


And so, as we entered the doctor’s office, Esther and I began coughing. The doctor looked at us sympathetically, and our mother played her part perfectly, feigning concern and asking for a prescription.


In the end, we got our Dum-Dums, and our parents got their codeine.


Maybe it was to enjoy codeine or other substances more fully that my parents would frequently use the local movie theaters as a babysitter for us. They’d drop us off at a local dollar theater for the double feature, regardless of what was playing, and we’d be there until they picked us up four hours later. Sometimes we’d linger in the lobby, lying on the red velour couches or limboing under the line ropes. I’d routinely check the pay phone slots for quarters, and—as they were always empty—simply stand in front of the video game in the lobby and pretend to play. We were there a lot. I remember ET, Dragonslayer, On Golden Pond, Chariots of Fire, The Great Muppet Caper, Tootsie, and my favorite, Annie. It’s fair to say that when the Oscars rolled around, I had opinions.


We couldn’t stay at the movies all the time, however. One night, we were at home when I woke up to the sounds of raised voices coming from our apartment’s tiny living room.


“Knock it off, Luke!” my mother yelled. “It’s not my fault you grabbed the wrong stuff.”


I got out of bed to see what was going on. Esther was already up, peeking out behind our bedroom door that was opened just a crack. “Go back to sleep!” Esther whispered. She was a year and a half older than I was and always tried to boss me around. As I wriggled by her, my parents came into view. My mother stood, hands on her wide hips, glaring at my father. Her face was flushed. My father was stumbling around the living room, a half-empty bottle of whiskey in his hand.


“We have to burn,” he muttered, his eyes wild. “Time to meet God.”


“Luke, you’re wasted.”


My father pointed a wavering finger at her. “I get it now. You’re the problem!” With deliberate menace, he tipped the bottle, letting whiskey spill onto the brown shag carpet. The liquid seeped into the fibers and filled the room with the scent of alcohol.


“You’re scaring me, Luke,” my mother said, realization dawning on her face that her husband might be out of control. She rushed over and grabbed at the bottle. “Give me the whiskey.”


My father shoved her away, sending her crashing onto the floor. “I’m gonna set a fire,” he declared, splashing whiskey all over the furniture and walls. Alcohol spilled over my mother’s legs as he began a circuit around the small room.


My mother got back to her feet, her clothes disheveled and damp. “Please stop,” she said, her voice edged now with fear.


My father completed his circuit. He tottered unsteadily. “Where’s the lighter?”


“I’ll call the cops. I swear it.”


“No, you won’t.” He snatched the lighter off the coffee table, his fingers fumbling with the small object.


My mother was by his side in an instant. “Luke, give me the lighter now!” She tried to take it, but my father held it up high, his six-foot-two height ensuring there was no way my mother could reach it. As if it were some childhood game, she kept jumping and grabbing for it.


“Get away from me!” My father roared. He threw the empty bottle across the living room, the glass shattering as it hit the far wall, shards scattering across the floor.


My mother backed away from him, eyes wide.


Esther opened our door fully and walked the short distance to the living room. “Mommy? Is Daddy okay?” Her voice was small and uncertain.


“Yes, Esther—go back to your room,” said my mother, attempting to project calm, not taking her eyes off her husband.


My sister just stood there.


“Esther, I said go back to your room!”


My father turned and smiled, his eyes unfocused. “Hi, sweetie. You were right to come out. We need to pray for your mother.” He took her by the hand and led her back to our bedroom. He saw me by the door and said, “You too. Come on, David.”


He sat us down on Esther’s bed, the mattress sagging beneath our weight. Then he started us off: “‘Our Father which art in heaven.’” He looked at me. “Come on. I know you kids know this one.”


From the living room, our mother shouted, “That’s it! I’m calling the police!”


“Oh no you’re not.” My father was up in a flash, stumbling badly, his feet tangling in the sheets. Halfway to my mother and the phone, he tripped and fell, his body hitting the floor with a heavy thud. His hand landed on a shard of glass from the broken whiskey bottle, and blood began pouring out of the gash.


Through the doorway, I saw my mother put the phone down and throw a roll of paper towels at my father. “Goddamn you, Luke!” she exclaimed.


My father grabbed the roll and clutched it between his hands, the white paper slowly turning red. He took a deep breath and lowered his head to the floor. Over the next minute, his eyes slowly closed, and he went silent, his chest rising and falling with shallow breaths.


My mother rescued the lighter from my father, went into the kitchen, and came back smoking a cigarette with shaking hands. After a couple of drags, she sighed and said, “Luke—you okay?”


Nothing.


“Are. You. Okay?”


Still nothing.


My mother knelt next to her husband and tried to wake him. After minutes of shaking him and calling his name, her voice growing ever-more frantic, she got up and paced around, clutching herself. She went back to the phone. “Hi. Yes. A medical emergency.” She paused for a few seconds and then continued, her voice barely above a whisper, “Yeah, valium. I’m not sure; definitely more than one.” She gave our address and hung up the phone.


It took the EMTs around fifteen minutes to show up at Lori Place. They began resuscitating my father, their voices urgent as they worked on him, the sound of their equipment filling the small apartment. During that time, my mother darted in and out of our room, hastily packing a suitcase. Finally, she said, “Esther, take David’s hand. We’re leaving.” She marched us out of the apartment, down to the parking lot and our brown Ford Pinto.


That fight badly frightened my mother and her parents. Within the week, my grandparents moved my mother, Esther, and me into an apartment complex a short walk from their house. My mother filed for a divorce, which ended my parents’ nine-year marriage. She instructed me to run to my grandparents’ house should my father ever show up. A few months after the papers went through, things cooled off enough that visiting my father seemed possible. But this quickly became a study in disappointment.


The one time my father agreed to pick me up for the day—just me, not Esther—ostensibly for some father-and-son time—he never showed. It had rained recently, and the scent of rain and dust mixed with juniper was strong in the air. I waited outside, sitting on the sidewalk for an afternoon, throwing pebbles into the street, and looking up at the Sandia Mountains. Eventually, I realized he wasn’t coming, so I walked back to our apartment, slamming the door behind me as I went inside.


I never lived with my father again.
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We Were Perfect


I was about to start second grade in 1982 when my mother announced that we were moving. She was enrolling in the College of Santa Fe to attend nursing school. The fight with my father and their subsequent divorce had made it clear, even to her, that it was time to pull her life together. The entire venture, from college tuition to monthly rent to living expenses, was financed by my grandparents. Aside from the food stamps, which were compliments of Uncle Sam.


We ended up in a tiny, single-story apartment complex just off the main drag through town. We didn’t have much in the way of belongings, aside from my mother’s piano, so a two-bedroom apartment was fine. We’d moved around so many times, and somehow, my mother always managed to bring that piano.


With high, arid desert meeting jagged twelve-thousand-foot mountain peaks, Santa Fe is a natural beauty. At an elevation of seven thousand feet, it’s an ecological mash-up set between the desert of the Galisteo Basin and the wilderness of the Sangre de Cristo (“Blood of Christ”) Mountains, the Rockies’ southernmost range. Throughout the small city, spindly cholla cacti and soft chamisa with yellow flowers meander alongside the walking trails, and massive cottonwoods grace the banks of the arroyos and streams. Juniper and piñon pine dot the otherwise naked hills on the outskirts of town. Drive higher up the winding mountain roads, and you’ll find groves of aspen interspersed with forests of ponderosa pine.


But it’s the sky that steals the show: sunsets in wondrous color, and the complexity of the stars in the Milky Way at night conjuring far-off worlds. In the summer, you can spy the afternoon monsoons rolling in from thirty miles away, their fearsome energy reminding you that you are alive and that that means something.


Not long after we’d moved to Santa Fe, I met Shiloh. I was walking the neighborhood by myself, kicking a rock along, when I spotted a short-haired blond kid about my age. He was standing on the curb, unwrapping a pack of Starburst candies.


When he saw me, he called out, waving the colorful package in my direction. “Want one?”


I hesitated for a moment, surprised by the offer, but then shrugged and walked over.


He tossed me an orange Starburst and introduced himself. We soon figured out that we were both in second grade and went to the same school.


Next, Shiloh began ripping through the package of Starbursts and pulled out a yellow candy, holding it up like it was a dead bug. “Wanna see something neat?”


I nodded.


“Yellow ones make me barf.”


I raised an eyebrow. “Really?”


“I eat it, and then I puke it right back up,” he said, making retching noises.


I couldn’t help laughing, impressed and a little grossed out.


Shiloh grinned, a mischievous glint in his blue eyes. “I’ll show you.” He unwrapped the lemon Starburst, tossed it into his mouth, and chewed deliberately, making a big show of swallowing.


We waited in anticipation, seconds ticking by. Then, just as I was about to call his bluff, Shiloh’s eyes widened. “Here it comes!”


He spun around and hurled, the bright yellow candy splattering onto the sidewalk, along with what appeared to be the remains of his lunch.


“Cool!”


Shiloh wiped his mouth with the back of his hand, proud of himself.


In that moment, I knew I’d found my first best friend.


Shiloh lived in a trailer near us with his parents, Rose and Steve, and his two siblings, Esmerelda and Dan. Rose didn’t work. She was morbidly obese, had a face scarred with pockmarks and acne, and kept her hair back in a greasy bun. Like my mother’s, her wardrobe seemed to consist of nothing but purple-and-green-paisley muumuus.


Shiloh’s father had a huge red beard and often wore a broad-brimmed felt hat. He was mean and unknowable, thanks to his reluctance to use any form of verbal communication. Steve was largely absent from Shiloh’s life, spending all his time working at a carpentry outfit. When he was present, he spoke volumes with his side-eye. I avoided him at all costs.


One remarkable aspect of Shiloh’s trailer was that there was no running water. I’d regularly watch as Steve and Dan struggled to carry multiple ten-gallon water tanks into their mobile home, their muscles straining under the weight. The family shat in a two-foot-high green bucket lined with a black plastic garbage bag. They hauled all their waste out—I had no idea to where.


There were many similarities between our two families. Both had just moved to Santa Fe. Two kids of similar ages (Shiloh’s sister, Esmerelda, was in third grade like Esther). Both families were dirt poor, and neither had any sense of propriety or boundaries. Not a person was educated beyond high school. In short, my family was poor white trash, just like Shiloh’s.


To be fair, we weren’t as broke as Shiloh’s family, but that’s a win on a technicality. Shiloh’s father had a job. Beyond welfare, my grandparents were the only thing keeping my family afloat. Without them, my mother, my sister, and I would have been out on the street in the time it took to evict on a month’s missed rent.


As Shiloh and I became besties, my mother met and became friends with Rose. She would go over to Rose’s trailer, and they’d smoke joints together. When I was a child, my mother’s drug use didn’t register a conscious thought, but with the hindsight of adulthood, a couple of friends smoking weed doesn’t seem like a problem. However, the whole point of our family moving to Santa Fe was so my mother could get clean, educate herself, and become financially independent.


Before long, my mother stopped attending her classes at the College of Santa Fe. She resumed her habit of lying about all day and watching soap operas, high on pharmies, methadone, or heroin.


From the first day we met, Shiloh and I were inseparable. Together and left completely to our own devices, we wandered Santa Fe, discovering where to find free grub, where to get “free” toys, and most importantly, how to play our favorite video games for the low, low cost of nothing. We could find video games in the lobby of nearly any supermarket or movie theater. They were present in pizza parlors, laundromats, and bowling alleys. These were public spaces open even to poor kids who otherwise had no access to computers.


It was a typical day, which meant that Shiloh and I were on our own, trying to scrounge up a quarter to play an arcade game. “Can’t you ask your mom?” I suggested. We’d been tearing up his trailer, searching for pennies and nickels under the beds, in jacket pockets, on the floor.


“She already said no,” he said, checking one last time behind the sofa cushions. “What about yours?”


“She’s asleep,” I said. Even if she had been awake, I knew my mother wasn’t going to cough up a quarter.


But we had other means. We made our plan as we walked to the Albertsons, stopping in at the laundromat on St. Michaels to ask the ladies there if they would give us a quarter. They’d usually take pity on us if we asked nicely and made sure to smile. But today, there was nobody there, so it was on to plan B: the Albertsons supermarket itself.


Albertsons, like most grocery stores at that time, had a dedicated corner for games where parents could drop their kids while they shopped. Once we were there, we pretended to put money in the Dig Dug machine, pressing the buttons, and wriggling the joystick around.


After a minute of this, I started yelling, got down on my knees, and inserted my finger into the coin return. Shiloh chimed in, and soon we’d drawn some attention to ourselves. Then we headed over to the customer service booth, occupied by a heavyset and world-weary woman.


“What now, boys?” she asked.


“Dig Dug ate our quarter,” Shiloh said.


She shuffled to the back of the booth and returned with a clipboard. “You two, I tell you what. Okay, write your names.”


We signed our names, and she opened the register, pulled out a shiny new quarter, and gave it to us.


While Shiloh and I were busy at the customer service counter, the technician responsible for maintaining the video games came into the store. I was familiar with this tech; he was something of a priest in my eyes, and Shiloh and I lurked, watching, whenever he serviced the machines.


We walked up to him, and Shiloh showed him our new shiny quarter. “Check it out. That Dig Dug is causing problems again.”


“Well, someone’s been putting garbage in there, so that might have jammed it,” the tech said, eyeing the two of us.


“Garbage just messes things up,” I agreed. “But what if you tied a string around a quarter and then pulled it out super quick?” I began to imagine the prospect—hours of unimpeded Dig Dug.


“Oh, that definitely won’t work.” He looked at me. “There are scissors in there—a tiny, tiny little pair of scissors.” He mimed a snipping gesture. “They make a cut every time a coin is inserted into the slot.”


Shiloh and I stared at him in newfound awe as he finished emptying the coin boxes and strode off, chuckling to himself.


Had Shiloh and I been able to get inside that Dig Dug console, we would have discovered a world of wonder. Wires everywhere. Wires that connected the joystick and button inputs to the motherboard, wires that connected the audio and video circuitry to the speakers and TV screen. Our eyes would have then turned to the motherboard—the large, rectangular circuit board—with the read-only memory chip that held the game code and the random-access memory chip that held the details of the game during operation, like the positions of the monsters and the great digger himself, Dig Dug.


And in the middle of all of it, we would have discovered the components responsible for powering all that fun and creativity—three Z80 microprocessors: one chip for running the game, one chip for graphics, and the last chip for sound processing.


To look at the Z80, you wouldn’t think a simple rectangular chip about the size of a stick of gum could accomplish that much. But it’s a legend in the world of computing hardware, perhaps the most successful central processing unit (CPU) of all time. It performs arithmetic and logic operations on its binary 0 and 1 inputs, allowing it to manipulate input/output and orchestrate the interactions of all devices within the video game.


It’s no exaggeration that, along with a few other CPUs of the era, the Z80 powered the personal computing revolution, including the state-of-the-art graphical user interfaces and latest software applications, such as spreadsheets, word processors, and, of course, video games. The Z80 was relatively speedy and had low power consumption. But most importantly, it was cheap, selling for about twenty-five bucks, making personal computing accessible to a much wider demographic. It also enabled smaller companies and individuals to participate in the burgeoning computer revolution, which led to further innovations in software and hardware.


The Z80 has always held a special place in my heart because of its role as the great democratizer of computing. Released by Federico Faggin and his team at Zilog in 1976, the chip was ubiquitous—and I mean everywhere—from Ms. Pac-Man to Donkey Kong to Galaga. It was also in the personal computers of the time, such as the TRS-80 or the Sinclair ZX Spectrum. Even the Game Boy of the ’90s featured a processor based on the Z80 design.


These days, with our laptops, smartphones, and smartwatches always close at hand, it’s hard for people to appreciate just how difficult it was back in the ’60s and ’70s to meaningfully interact with a computer—and difficult to fathom how enormous an impact a microprocessor like the Z80 had on the world. Before the invention of microcomputers, known today as personal computers, most programmers worked with laughably misnamed “minicomputers,” such as the famous PDP-1, which was about the size of a refrigerator and weighed as much as a Volkswagen Beetle. These monstrosities were only considered miniature relative to the truly colossal mainframes, whose many components could occupy an entire room and sometimes even an entire building floor. Both minicomputers and mainframes were ludicrously expensive and only affordable by businesses or large academic institutions. And using them wasn’t simple—interacting with these early computers required mastering punch cards. To use this error-prone and tedious input method, software engineers would feed paper cards into a computer so that the precise ordering of their punched holes could be read as programs and data.


All of which is to say you had to really want to use a computer back in the day. So when computers like the Apple or the Commodore 64 came out in the late ’70s and early ’80s, it was a revelation and a revolution. These machines were smaller, more affordable, and more user-friendly compared to earlier computers, featuring a keyboard for input and a monitor for output. For the first time, what we all now recognize as a modern personal computer was available to the public at a reasonable price.


Gazing at the labyrinthine circuitry of the Z80 chip design specs, one can’t help but be reminded of a sprawling, futuristic metropolis—the tightly packed grid of components like a bird’s-eye view of bustling city blocks connected by a network of copper-hued highways. The registers—those crucial memory units—stand tall like gleaming skyscrapers. As the eye wanders, the intricacy and interconnectedness of the design become increasingly apparent. The complex web of circuit elements speaks to the nature of our modern world—a place where seemingly disparate elements are inextricably linked, where the work of a visionary engineering team led by Faggin can ripple out to touch the lives of people across the globe, even two seven-year-old deviants in Santa Fe, New Mexico.


Shiloh and I also made the rounds at the arcade right on St. Michaels. There were a couple of tricks to getting free games, tricks Shiloh and I stumbled upon through trial and error. One secret concerned the video game classic Defender, where you piloted a sexy Corvette-looking spaceship. The game’s noble goal was to preserve humankind by shooting alien ships; it was the way you were meant to play the game. But Defender was too difficult for Shiloh and me. More often than not, we’d say screw it and help the aliens out. We’d pilot our ship down to the bottom of the screen and waste all the peaceful humans ourselves, giggling with delight at this corruption of intended gameplay.


So what was the secret that particular Defender game held? First, you charged up your body with static electricity by swishing your feet along the shag carpet. Then you touched a metal part of the Defender cabinet. Bam! Free credit! We played a lot of Defender.


We absolutely loved Ms. Pac-Man. We played it as often as possible despite having to cough up a quarter each time. It was exceptionally well balanced and entertaining, popular with video game aficionados, yet simple enough for seven-year-olds like Shiloh and me. We loved Ms. Pac-Man because we could get a free man, a peculiar turn of phrase given the avatar was not male or even human. Video games in the ’80s would give you three lives when you began a game. If you played well enough, the standard formula awarded you a free man after achieving a certain number of points. In the arcade we frequented, that score was set to ten thousand. We could achieve this score on occasion, but it was no sure thing.


Of course, Shiloh and I never had more than a single quarter between the two of us. So, just like brothers, it was essential that we share the experience even steven. This meant, without question, that we had to get the extra life so that three lives became four.


We’d toss our quarter to see who would go first because—trading lives—whoever went first also went third. The first player would begin, intent on the gameplay and the sacred obligation of an even game. Whoever was the second player would scream, “Get the extra man! Get the free life!” Upon hearing the ten high-pitched bell rings that signaled a free life, our gameplay was evenly divided, and all was right in the world.


At some point, Shiloh and I started embarking upon another kind of adventure—dumpster diving. An odd thing about my early childhood is that I don’t remember much about food. Nor do I remember going hungry too often. I ate free lunches at school, and Esther and I always made sure to arrive early in the morning to eat the free hot breakfasts. During the summers, local community centers held activities that included lunch, which we attended for the sole purpose of eating.


My mother went to food outlets to purchase subsidized food from the government, things like powdered milk, powdered eggs, processed cheese, and old fruit. Cooking as little as possible, her specialty was Top Ramen, which she’d trick out by tossing a raw egg and maybe some frozen vegetables into the pot. Lots of pinto beans and pasta made their way onto our plates.


Our menu expanded a bit when, one day, Shiloh and I happened across the dumpsters behind Albertsons and figured, what the hell, why not? Shiloh’s family ate no better than mine. We were both keen to help out.


The grocery store had an array of long metal dumpsters in the back parking lot. We’d crawl into these through the side door and root around in all manner of rotten filth, looking for edible food. We found all sorts of treasures in those dumpsters: unopened sugary drinks, day-old baked goods still completely wrapped, barely expired food in undamaged bags and boxes, and plenty of canned food with no dents. One afternoon’s expedition proved particularly successful.


“Dave, look at this!” Shiloh held up a can of condensed milk, his grin visible even in the dim light filtering through the dumpster’s side door.


“No, wait!” I plunged deeper into the pile, cardboard boxes flying. “Here!” I emerged triumphant, thrusting a banged-up but unopened box of Life cereal into the air. “We got breakfast!”


The crunch of gravel made us both freeze. A young man in an Albertsons apron approached with fresh bags of garbage. We pressed ourselves against the dumpster’s metal wall. He tossed the bags in without a word, their weight landing with a soft thud. Once his footsteps faded, we went right back to the hunt.


Such encounters with store employees were common, but they never said a word to us. Anyway, Shiloh and I were too young to be ashamed. We believed we were serving a useful purpose: gathering up the goodies into an Albertsons shopping cart, gleeful as we pushed the cart all the way home.


Neither my mother nor Shiloh’s ever rejected our windfall. We weren’t careless, if such a thing can be said of two seven-year-old boys rooting around in grocery store dumpsters. We didn’t take anything moldy or obviously rotten. I don’t think we ever took produce and certainly not meat. I’d like to believe that our mothers cast a responsible adult eye over the food, but who the hell knows?


While dumpster diving helped fill our bellies, Shiloh and I soon discovered another way to acquire things we desperately wanted but could never afford. As the year progressed into spring, Shiloh and I became friendly with a trio of brothers living in the mobile home park. I liked the boys a lot, in no small part because they had great toys. I’d never owned more than a single toy, and certainly never any toys of social consequence.


Early in our friendship, Shiloh, the three brothers, and I were playing with He-Man and Star Wars action figures out in front of their trailer.


“Holy cow! You have Castle Grayskull, too?” Shiloh asked.


The eldest, Adam, called to his brother, “Yep. Hey, Jeff, let’s show ’em the Millennium Falcon.”


Jeff put down Boba Fett and ran into their trailer. Sure enough, a minute later, he came out with the famous spacecraft and began running around like mad. Clearly, the Falcon had made the jump into hyperspace.


“You guys are rich!” I cried.


Adam nodded. “We sure are.”


Jeff stopped in his tracks. Apparently, the Falcon’s hyperdrive had failed yet again. “But, Adam… we’re not rich.”


I was too excited about the battle I was orchestrating between Luke and Darth Vader to think too much about this exchange, and we all continued playing.


A few weeks later, it was the same scene, all five boys outside, this time playing with Return of the Jedi action figures.


Shiloh said, “And there’s Endor Leia, and there’s Jabba’s creepy sidekick, and Luke all dressed in black ’cuz he’s a Jedi now and—”


“Adam, this movie just came out!” I said. “Your mom really bought all of these for you already?”


“Sure did.”


“Nope,” said Jeff. “We steal—”


“Jeff!” yelled the middle brother, Joe.


I stopped playing and stood up. “Adam, you steal these?” I asked incredulously.


“From where?” Shiloh asked.


Adam gave his youngest brother a dirty look and then turned to us. He said, “Can you keep a secret?”


“Yep. Of course. Uh-huh.” Shiloh and I stumbled over ourselves to reassure the brothers of our commitment to secrecy.


“Well”—Adam looked around conspiratorially—“we’ve been snaking them from the Kmart over on St. Michaels.”


Shiloh and I looked at each other and nodded. I turned to Adam. “Teach us.”


We all walked over to the Kmart, and when we arrived, Adam briefed us and then gave a final emphatic instruction. “Don’t do anything. Just watch.”


We nodded, and then all five of us walked into the Kmart.


Shiloh and I hung around the front of the store, feigning interest in this or that item. The two younger brothers stood guard at the toy aisle; Joe was at the front, and Jeff was at the back, both pretending to be engrossed in whatever product was right in front of them. Meanwhile, Adam walked down to the middle of the aisle where the good toys were.


The two sentinels gave the nod for the all clear, and then Adam began stuffing action figures into his pants. My heart raced as I watched him, half expecting an alarm to go off or a security guard to materialize out of nowhere. After just ten seconds, Joe made a subtle movement with his hand—the predetermined signal to stop. A clerk was walking to the back of the store in another aisle. Adam put a toy right in front of his face, studied it with exaggerated interest, then shook his head and put the toy back on the rack. A minute later, Joe gave the all clear. Adam went right back to stuffing his pants.


Once at capacity, he walked down the aisle and headed for the door. Joe and Jeff lingered in the store for a few more minutes, and Joe bought a pack of Hubba Bubba bubble gum. Then they exited the Kmart, the automatic doors whooshing closed behind them.


Shoplifting was easy!


Shiloh and I started stealing with the brothers, but eventually, we became confident enough to splinter off our own thieves’ guild. The only problem with the plan was that it required three kids. We recruited Shiloh’s sister, Esmerelda, who was just as adventurous as we were. The three of us stole a whole mess of toys from that Kmart, including the entire set of My Little Pony dolls for Esmerelda.


Esmerelda inevitably let Esther in on our secret, and for a time, Esther kept quiet. But a few weeks on, when my sister and I had a small fight, she spilled the beans. But my mother didn’t punish me. Instead, she told me to knock it off, and surprisingly, I did. I guess I’d started to develop a conscience, or maybe I was growing ever-more nervous about getting busted. In hindsight, there may be another reason my mother let me off the hook. One of my very first memories is of her placing a quart of milk from the supermarket rack directly into her purse.


Shoplifting was just one of many ways Shiloh and I tested the boundaries of what we could get away with that year. For nine months, we’d run all over Santa Fe, had regularly played in the arroyos, a massive no-no in New Mexico because of flash flooding during the summer monsoons. We’d snuck into the pool at the high school many times, fully a mile and a half away. In the winter, I’d dared Shiloh into nearly drowning himself when he walked over—and then fell into—an iced-over swimming pool. And by early summer, the police had been called when a car hit me at a glancing blow while he and I were tangoing in the middle of Cerrillos Road. We teetered on the edge of consequence, yet somehow always landed on our feet. But for all our unbridled freedom, we soon discovered that our actions could have repercussions.


Shiloh’s sixteen-year-old brother, Daniel, had a local paper route that he’d service on his bike. Having nothing better to do, Shiloh, Esmerelda, and I trailed him one evening. We followed surreptitiously at first, but he eventually caught on to us, saying he didn’t mind if we tagged along. So off we went. We had a grand time roving through parts of the city we’d never explored before.


Daniel’s paper route was lengthy, and likely even longer than usual with eight- and nine-year-olds following after him on foot. We didn’t arrive back from our adventures until night. Once we got back to Shiloh’s trailer, we found all the adults were there in the living space, including my mother. She and Rose did the talking. Steve stood silently in the kitchen, leaning against the wall, watching.


“Where have you been?” Rose asked. “We’ve been worried!”


“We went with Dan on his paper route,” Esmerelda explained.


“You’re supposed to be back home by seven,” said Rose.


“But we were with Dan. He’s old. What’s the big whoop?” Esmerelda asked.


Shiloh and I nodded.


“There are dangerous parts of Santa Fe,” Rose responded.


My mother joined in. “David, you know you should be home by now.”


“I don’t get it,” I said. “We’re out after dark all the time.”


Rose shook her head. “You all know better. So you’re going to be punished.”


Shiloh’s father pushed off the wall and stretched.


“David,” said my mother. “I’ve decided to let Steve spank you.”


I looked toward the kitchen and gulped. “Why?”


She didn’t answer. Instead, she got up, grabbed her purse, and made to leave. “Come straight home when you’re finished,” she said as she closed the door behind her.


There was a silent menace about my friend’s father. For the entirety of my friendship with Shiloh, I’d avoided any interaction with him. He called us into the kitchen. “Esmerelda, you’re first. Then you, David. Then Shiloh. You boys sit down there and there,” he said, gesturing to two yellow kitchen chairs. He grabbed another of the chairs, pulled it into the middle of the small kitchen, and pointed to it. “Esmerelda, pull your pants down and bend over.” She obeyed. She was wearing Wonder Woman Underoos.


He pulled his two-inch-thick leather belt off his own pants. He placed the buckle in his hand and slowly wrapped the belt around a couple of times.


“Daddy, I’m sorry,” Esmerelda pleaded as she bent over the chair. “It won’t happen again. I promise.”


The belt came down across Esmerelda’s backside with a whap! She screamed, flailing. Steve beat his daughter, full arm stroke after full arm stroke. He was aiming for her backside, but the blows fell indiscriminately.


Esmerelda squirmed all over like a drop of water in a pan of hot oil. She fell off the chair, writhing on the floor, all the while the blows kept falling.


Shiloh and I had front-row seats to this, knowing full well that we were next. We began crying and laughing in turns. On the one hand, it was terrifying, knowing that we would get the same beating as Esmerelda, if not worse. So we cried. On the other hand, it was hilarious to see Esmerelda flopping all over the kitchen floor. So we laughed. Back and forth it went, like a pendulum in a grandfather clock, one boy’s hysterical laughter pulling the other in that direction. After reaching a feverish crescendo, the pendulum swung the other way, now with one boy’s panicked crying inducing the other boy to cry.


Esmerelda’s whooping finally ended. She managed to get up off the floor and pull up her pants. Now it was my turn.


Shiloh’s father repeated the instructions he’d given his daughter, and I complied, bending over the chair. Once the blows rained down, I, too, started wailing and crying and begging for him to stop. Soon I was writhing on the floor, just like Esmerelda. I peed myself and finally just covered my head and tuned out. The beating eventually came to an end.


Finally, Shiloh was up. He fared no better than Esmerelda or I had, but I was too spent to pay any attention. Esmerelda and I just stared off into the distance, whimpering.


When I arrived home, my mother was waiting. She said, “I want you to know that I love you, and that’s why you got a spanking.”


I knew whatever had just happened, it was not a spanking. I walked to the bedroom I shared with Esther and opened the door. I looked back at my mother. “You should have done it yourself, then, Mom,” I said and closed the door behind me.


My mother had to have seen my soiled pants, so I can only conclude she understood what had happened and was okay with it. Either that or she was so high that she didn’t notice. Either way, this event marked the beginning of the end of my respect for my mother. I have no memory of cleaning up after myself.


A week or two after the last day of school, my mother informed Esther and me that we were moving back to Albuquerque. Though I didn’t understand why at the time, I now realize it was because my mother’s attempt to become self-sufficient had failed. It wasn’t even a close call. An associate’s degree in nursing requires two years of full-time classes. My mother hadn’t made it through a single year. As a result, my grandparents saw no reason to fund an unsuccessful experiment further.


Esther and I made a stink about moving back to Albuquerque. We’d each made a best friend and had no desire to leave Santa Fe. We finally stopped objecting when we learned from Esmerelda and Shiloh that they, too, were leaving town. Shiloh’s father was moving the family to Madrid (“MAD-rid”), New Mexico, a tiny village in the Ortiz Mountains between Albuquerque and Santa Fe.


It came time to leave, and Shiloh and I had a final game of Ms. Pac-Man at the arcade. We had a last rummage through the Albertsons dumpster for good measure, though we didn’t take anything home.


Once back at his trailer, we used carbon copy pages, which Shiloh had snaked from school, to write promises to each other and plans for further adventures. Each triplet of pages was composed of white, yellow, and pink paper. If you wrote on the first page and pressed hard enough, some kind of dark coating on the back of each page transferred your words through all three. We wrote on these and buried our promises-in-triplicate behind his trailer, swearing to each other we’d return on our golden birthdays to dig them up. It was lost on our young minds that our birthdays fell on different days of the month, but we both understood it to mean a long time away.


I no longer remember what our plans had been, but I like to imagine they were for adventures so perfect in their childish conception that they’re beyond the ability of my adult mind to grasp. A part of me longs to recall them or go back, dig them up, and read them. But I know those days are gone, buried deeper than our carbon-copy promises.


When Shiloh’s family pulled out of the trailer park in their pickup, I held back tears, quickly wiping my face as they drove away.
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The War Zone


Esther and I called our grandparents Mimi and Papa. The Great Depression and World War II had shaped their entire worldview. Papa emerged from the war determined to live righteously under God, provide steadily for his family, and spend frugally. When they moved to Albuquerque in the early ’60s, they joined the ultraconservative Abraham Avenue Church of Christ and stayed there for decades.


Whenever the topic of my father came up, Papa would take a deep breath and close his eyes in search of patience, reciting his mantra, “The Bible says, ‘If a man does not work, he does not eat.’” As an adult, I came to understand this line as metaphorical, about the work a person puts into their relationship with God, but Papa wielded it as a weapon against my father, using it in a literal sense.


My grandfather was smart but uneducated. He held the same job for most of his adult life—chief engineer at the Happy Cow Milk Company. I’ve no idea what responsibilities a chief engineer of a milk plant entails, but he was good at it, and they paid him a living wage.


I loved Papa because he was kind and spent time with me. He taught me long multiplication but not long division (he didn’t understand the latter). We played rummy 500, checkers, and occasionally chess. This last was more “chess-adjacent” than actual chess, as neither one of us had a firm grasp of the rules. We’d often play past the point where the king was captured, just mowing down each other’s pieces in a free-for-all.


Mimi was beautiful and rail thin with a tremendous 1950s beehive hairdo that stood out five inches in all directions from her delicate cranium. Between her figure and her old-white-lady blowout, she always reminded me of a Q-tip. Mimi applied base from her compact at least four or five times a day and was generally uninterested in Esther and me. She never ate dinner, which, growing up poor, I found highly suspicious. Papa did all the cooking in their household.


As for my mother, what I remember most about her is that she made doilies. They were intricate little things that seemed to appear out of thin air. She used fine, cream-colored yarn and a set of tiny metal crochet hooks. She’d follow a pattern for a few weeks, and once they were completed, she’d put them out in our apartment, little islands of prettiness in otherwise unadorned spaces.


I’d say my mother was kind and soft-spoken. She called herself a hippie and seemed a free spirit who loved rock and roll and the mountains, who despised littering in the wilderness but couldn’t care less about it in the city streets. She hated authority: “Pigs,” she’d mutter under her breath whenever we passed a police officer. Beyond the brief attempt at a nursing degree, I have no knowledge of her hopes or dreams. I never knew her to vote; I never saw her read.


She was also tall—five ten, to be exact—and heavyset. She had thick, straight, brown hair that ended past the small of her back. She always wore makeup when she left the house, and I thought she was pretty.


My mother’s descent into heroin addiction is a mystery to me. By all accounts, she was a good student early on. As an adolescent, she enjoyed tennis, even winning a local tournament. She was a gifted piano player, and my grandparents held hopes she’d have a career in music. But something happened midway through high school; whether it was the onset of a mental illness or a crisis at home, I don’t know. Regardless, she dropped out and ran away. The truth is I never really knew my mother.


When we moved back to Albuquerque, our grandfather arranged an apartment for us located in a neighborhood called La Mesa. Despite the city’s recent efforts to rebrand the area as the “International District,” locals still refer to it by its notorious nickname, the War Zone. My new life was smack in the middle.


We lived on Virginia Street, a block off Central and Wyoming, where sirens sounded a nighttime chorus against which gunshots could occasionally be heard. Each side of our street was lined with single-story dilapidated houses. All had wrought iron bars running vertically in front of the windows to keep would-be burglars out and desperate dreamers in. The landscaping consisted of dirt, old living room furniture, and broken-down cars. There were no parks or playgrounds—I can’t remember a single tree on the block—just parking lots with dumpsters and weeds growing through the cracks in the patched asphalt. At one end of the block, behind a chain-link fence with razor wire along the top, was a hubcap scrapyard where two rabid Doberman pinschers kept guard.


We moved into our apartment complex, its stucco facade split by enormous cracks, and placed my mother’s piano against the living room wall. The silent, out-of-tune instrument stood as a mockery of promises—of music, of a nursing degree, of normalcy—that would never materialize. That first night, when the lights went out, the cockroaches emerged, claiming their dominion.


Beyond adjusting to the new physical environment, I had to come to terms with being alone again. Early on, Esther made a friend next door, and they entertained themselves by watching music videos and lip-syncing to Bonnie Tyler’s “Total Eclipse of the Heart.” There was no room for me in their friendship. I was constantly and gnawingly lonely, like I was missing a part of myself. I missed Shiloh.


My mother’s response to my complaints of boredom was the inevitable: “Go outside and meet someone.”


So I went outside. Within a week, I received my first ass-kicking from a boy with whom I thought I was becoming friends.


I could have made another “friend” one time as I walked through the parking lot of a large country music club on Central Avenue. A trucker rolled down his window, called me over to his cab, and said, “Hey, kid, come here a second.”


I walked over.


He looked down at me, smiled, and said, “Do you want to see the inside of my truck?”


I shook my head. Somewhere, sometime, someone had instructed me that the combination of children, strangers, and vehicles led to few positive outcomes.


“Are you sure? It’s nice in here, plus I have dirty magazines we can look at!”


“No, thanks,” I responded and continued my shortcut through the parking lot and on to my destination.


To occupy my time and combat loneliness, I took to leaving the War Zone to play video games, which meant walking to the Coronado mall, a solid three-mile walk through the barrio and over the I-40 interstate into a different part of Albuquerque. My mother’s concerns in Santa Fe about my wandering the streets were apparently no longer operational, though I was eight years old and still believed in Santa Claus.


I’d usually have three or four quarters when I set out because my mother would sometimes give me a dollar if I nagged hard enough. Later in the month, she’d more likely give me a dollar food stamp, which I’d found a way to swap for quarters.


The currency exchange went like this: I’d go to the Circle K convenience store, use the food stamp to buy a single piece of Bazooka bubble gum for three cents, and get that bad boy into my mouth as soon as possible. I’d receive ninety-seven cents back. That’s three quarters, two dimes, and two pennies. Then, having earlier found three pennies in the couch or on the street, I’d trade the two dimes and five pennies for another quarter. In this way, I’d launder my single food stamp into four quarters. Not every store clerk would allow this, but I knew which clerks at which Circle Ks would, and I timed my machinations accordingly. (Today, the storefront of one of those former Circle Ks is infamous in Albuquerque, a harrowing scene of fentanyl use, violence, and even murder, with drug users shambling through the parking lot and dozens of folks living there on the street.)


The only reason I went to the mall was to go to the arcade. Toy stores held little interest for me since I couldn’t afford anything. Clothing stores didn’t even rise to the level of conscious awareness. I did wander into Tower Records from time to time or sit down on a bench to people-watch. Still, the mall was just a lavish mansion to hold the arcade.


And what a magnificent arcade it was! Just approaching, it gave me goose bumps as I heard the beeps and boops and saw the flashing lights. It was ecstasy through sensory overload.


The physical space was enormous; there were hundreds of games. All the great games eventually made their way through that arcade, including Super Mario Bros. and my all-time personal favorite, 720°, a skateboarding game of immense creativity and playability easily ten years ahead of its time. The mall arcade also had some newfangled games, such as Space Harrier and After Burner, which featured moving cabinets that you’d sit in for a more immersive experience. Too expensive for me, but I loved to watch.


A casual observer walking through the promenade might glance in and see a bunch of kids standing around, apparently doing nothing. But on screen after screen, life-and-death dramas played out, each person actively participating through well-timed joystick maneuvers and button presses. Here a teenager piloted his crew with precision through the peaks of the Himalayas, and there a girl just released POWs from a Soviet prison camp. One boy from the War Zone escaped his desperately lonely homelife.


I still recall the reek of that arcade, the aromas of Orange Julius, corn dogs, and french fries wafting in from the promenade. They combined with the sharp, metallic tang of quarters held securely in hand and the odor of teenage boys.


That’s how I passed that summer in the War Zone, making daily trips to the mall to play video games. Mostly, I watched highly skilled teenagers kick ass on all the best arcade games of the ’80s and played an occasional game myself. In those moments, I didn’t notice my isolation or begrudge my circumstances.


“Mom, someone’s here!” Esther yelled back into the apartment as she opened the door. Though we’d been in the new apartment for almost four months, we rarely had visitors. There stood two women in their mid-thirties. One had short, curly hair and wore a blue blouse while the other had her long, dark hair pulled back into a neat ponytail.


“Hi there. Is your mom home?” asked the woman with the curly hair.


Esther looked at them suspiciously. “What do you want?”


“We’re teachers.”


Esther called out again for my mother, and there was a long silence. My mother finally made her way from her bedroom over to the door.


The woman with the ponytail spoke up. “Hello. We’re teachers over at La Mesa Elementary School. Now that fall’s here, we’re making the rounds through the neighborhood, just so everyone knows that school has started and that children need to be enrolled and attending regularly.”


“Oh,” said my mother.


“I see you have a daughter. Have you enrolled her yet?”


“Not yet.”


“Ma’am, it’s important that you enroll your children in school.”


“You think I don’t know that?”


“Of course, ma’am. We look forward to seeing your daughter in classes next week.” With that, the teachers left.


I don’t know if teachers were just “making the rounds” or if they’d caught wind that there were two kids absent from school. Regardless, after the teachers’ visit, our mother organized herself enough to purchase the required school accessories and enroll us. Thus, my sister and I began our daily routine of walking to La Mesa Elementary, a fifteen-minute walk through the War Zone, always sure to cross the street to avoid the menace of the Dobermans.


I was placed in Mr. Gomez’s third-grade class, and I liked him straightaway. He was young, engaging, and obsessed with Van Halen. He regularly strutted around in front of the classroom, showing off his air guitar technique. Plus, he extended music lessons for an extra thirty minutes on Fridays, which engendered endless goodwill with us kids.


A curious thing happened in Mr. Gomez’s class that fall. One day, all the kids were working on their multiplication tables. I’d finished mine in about thirty seconds and had moved on to pestering the girl in front of me by poking her in the back.


Mr. Gomez spotted me and said, “David, can you come up here for a minute?”


I approached his desk.


“Listen, you’re really quick on the uptake, and you can be a real… challenge… when you’re bored. So I have an idea. How would you like to be my assistant?”


“What do you mean?”


“Well, when you’re done with an exercise, you can come up to my desk and let me know. Then, maybe you could help some of the kids with their work.”


“Like explain why three times five is fifteen?”


“Exactly! What do you think?”


I smiled. “Okay!”


So in an act of effortless genius, Mr. Gomez deputized me to be the class tutor. I’m sure he thought it was a win-win: His student was no longer bored and was no longer acting out, and he could kick his feet up on his desk and practice his air guitar. PA-NA-MA!


Later that fall, La Mesa held a science fair. The open secret of a science fair is that the best projects are almost always heavily aided—or even completed—by the parents. Moreover, every parent knows that the key to a good project is a solid plan. I was highly disorganized, and my mother was barely participating in my life. It was obvious that both Esther and I were going to fail at the science fair.


But an amazing thing happened! The same two teachers who had come around to our apartment helped Esther and me organize our science fair projects. We all agreed to go to the resource room each day after school and work on them. I don’t remember my sister being there often, but I loved female attention, and the attention of these two teachers, in particular.


I chose a project on “oxidation in nickel versus iron metals.” What this meant is that I put a few different types of nails into glass jars full of vinegar, sealed the tops, and observed day over day which nails disintegrated and which didn’t. Esther chose that most time-tested of science fair chestnuts, “Do plants grow better in artificial or natural light?”


The teachers procured the necessary materials, and I began my experiments. After a couple of weeks of observation and with plenty of luxuriant supervision, I collated my results and wrote them up on a poster board in my best script. When the project was finished, I carried the presentation to the gym with the care a parent gives their newborn.


As it turned out, Esther and I both won the science fair for our grades that year. Had those teachers worked the refs in our favor? Who knows? It was a huge positive boost for me, as it was, I assume, for my sister. I don’t remember my mother’s reaction; I like to think we remembered to tell her.


The third-grade science fair was my first exposure to science. It was a revelation to me that one could learn about the inner workings of the world through systematic exploration, that simply writing down a hypothesis—an educated guess—and then setting up the conditions to test it could be so powerful. But even as I marveled at this new understanding, I couldn’t have known that science itself struggles with questions central to my own life: How do minds emerge from matter? What is mental illness? Why do some kids thrive while others falter? These are the kinds of questions that challenge science’s very foundations, so it’s worth briefly examining these foundations.


Our modern lives are predicated on the success of science and the scientific method. At the smallest scale, twentieth-century physicists smashed all manner of particles together to explain how matter behaves. That work led to understanding of how electrons move in different materials. Building on this knowledge, scientists invented devices that control electron flow—leading to the microprocessors that power our modern computers. Twentieth-century biologists isolated the chemical compound of DNA, and now we understand genetics so well that a biotech industry is growing up around personalized medicine. From power lines to penicillin to the internet, science and technology have changed the daily fabric of our lives.
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