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PROLOGUE

Nobody noticed the colonel on the campus green. The spring day was busy, students rushing to class, absorbed in their phones. And anyway, it was the colonel’s job to go unseen. With his standard shoulders and colorless clothes, he’d parachuted onto a thousand targets, from coconut Pacific reefs to concrete Persian palaces to moonlit bullet alleys. Wherever he went, he vanished.

It was March 2021. The colonel had dropped into Ohio State—a rambling public university built of brick and brick and brick and glass—to investigate a rumor. During the colonel’s twenty-year U.S. Army career, he’d investigated rumors about psychic spies, aura cameras, and faster-than-light flying machines. But it had been a while since he’d probed a tale as unlikely as this. Supposedly, an Ohio State think tank had discovered a lost brain part that powered the brilliance of Steve Jobs. And Maya Angelou. And Nikola Tesla. And Vincent van Gogh.

Making some casual inquiries, the colonel found to his surprise: The think tank existed. It was housed on the top floor of what had once been the university’s administrative headquarters, a rusted structure with a broken heater that ran full strength in summer. There was no locked door guarding the think tank, or even a sign to mark its entrance. It was just a sleepy corridor of nondescript offices. Yet despite the think tank’s anonymous appearance, it had a name. An offbeat name, the colonel thought. It was Project Narrative.

Project Narrative wasn’t listed in any Army database. But it was famous in its own way, renowned in academic circles for its pioneering work with doctors, astronauts, and poets. And when the colonel deftly befriended one of its researchers—fortyish male, black-rimmed glasses, Stanford PhD—he heard that there was truth to the unlikely tale about the think tank’s activities. Or so, at least, the researcher asserted.

The researcher introduced himself as Dr. Mike Benveniste, lead analyst at the lab of Professor Angus Fletcher. He spoke in complete paragraphs, dense and technical, like he was spontaneously composing an encyclopedia. He claimed that the Fletcher lab had identified a primordial brainpower that drove intuition, imagination, commonsense, and smart emotion. This brainpower was neglected in modern schools. And impossible for computer AI. Yet it was the key to the mental gifts of Jobs, Angelou, Tesla, van Gogh—and also Marie Curie, Abraham Lincoln, Wayne Gretzky, William Shakespeare . . . The list went on.

The colonel was skeptical. That was also his job: to be skeptical. But his skepticism was more than a professional formality. He could believe that modern schools were missing something. He could even believe in a science of intuition. But a power beyond artificial intelligence? The idea struck him as far-fetched—and dangerous. The colonel was a seasoned computer expert, proficient with mega-core systems that ran quadrillions of calculations a second. And while he knew that AI had limits—Alan Turing’s proof of the Halting problem sprang to mind—he’d learned to never underestimate it.

What, the colonel politely inquired, was this power that lurked in ancient regions of the human head yet was a no-go for space-age computers? The researcher responded by speaking in neuroscience: synaptic transmission . . . narrative cognition. Which he then summarized: “We call it Primal Intelligence.”

Primal Intelligence was only a theory. It had never been tested outside Project Narrative. It was too new—and too unusual. But after sifting through thick stacks of laboratory documents, the colonel admitted to himself: The theory was unexpectedly compelling. It squared with commonsense. And it matched his own intuition. That didn’t prove anything, of course. But the colonel’s intuition had kept him alive on hundreds of wartime adventures, high speed and low cover. So after careful deliberation, he made a decision.

He would put Primal to an independent trial. The trial would be a risk, a big one. The colonel didn’t want to go down in history alongside Jim Channon, the Army War College officer who in 1982 had authored The First Earth Battalion, a New Age manual instructing U.S. soldiers on how to alter time with their dreams. To probe the incredible while avoiding debacle, the Primal trial would need to be run by individuals with big imaginations but no patience for bullshit. Such individuals were uncommon, but the Army did have a pipeline for making them. A pipeline at U.S. Special Operations.

The colonel knew the pipeline well. It had produced him. And it had also produced handheld GPS, quick-clotting medical gauze, and future gear too hush-hush for public knowledge. These ventures had succeeded not just because of the willingness of Special Operations to dare huge but because hard jobs in harder places had instilled Operators with zero tolerance for “magic happy.” Magic happy was nice ideas that broke on contact with reality. Magic happy was stoner mysticism and college philosophy. Magic happy was a rearguard luxury and a frontline catastrophe.

Would Special Operations reject Primal as magic happy? The colonel picked up a phone to find out. Moments later, he had an answer: Special Operations would give Primal a shot. Like the Ohio State think tank, they were believers in intuition and commonsense. So if Primal could give them more? Well, they would try anything—once.

At a clandestine site made from bronze rock and gunmetal beams, protected by satellite jammers and radar-guided Vulcan cannons, U.S. Special Operations mastered the Fletcher lab’s theory. With the colonel’s guidance, they turned it into practical training. Then they ran the training on the Army’s most elite units, their names secret, their missions classified.

The training worked. The Operators saw the future faster. They healed quicker from trauma. Faced with life-and-death situations, they chose wiser. In 2023, the Army awarded the Fletcher lab a medal for “groundbreaking research,” formally recognizing the existence of Primal.

This book tells the story of the training that Project Narrative and Army Special Ops created. The training is simple, not easy. It is not an optimization hack or a cheat code. It is a different way of using your brain.

It will activate intuition, imagination, emotion, and commonsense, awakening the powers of van Gogh, Tesla, Angelou, Jobs, and all the rest. So that you can use the know-how you forgot you knew. Your lost nature. Your Primal Intelligence.




INTRODUCTION

YOUR LOST NATURE

In the early 2000s, U.S. Army Special Operations saw trouble coming. Not trouble outside, trouble within: Young Special Operations recruits were underperforming at decision-making, strategic planning, and leadership. The recruits had high—even profoundly gifted—IQ scores. They rated off the charts in ideation, rational analytics, and other advanced metrics. Yet their intelligence turned brittle in dynamic environments. As one observer put it: “They can solve math problems. But not life problems.”

This wasn’t just an issue for the Army. It was an issue for the recruits. It made them prone to violent anger, dysfunctional relationships, and pill addiction. And what really concerned the Army was that the situation was deteriorating: Recruits were doing worse in 2020 than in 2010 than in 2000. Something was impairing the minds of young Americans and, seeking answers, the Army contacted me in March 2021. They’d heard that I had a different approach to cultivating intelligence. And they asked: What advice did I have for their recruits?

I was startled by the question. I’d never spoken to the Army before. And I wasn’t interested in helping it make killers. Combat was already deadly enough, I knew, because I’d met its survivors: Libyan infants orphaned by air strikes; Baghdad teens turned in a roadside flash into quadruple amputees; Afghan women rebuilding peppercorn markets wrecked by the same gunships that had burned up their sons.

Yet as much as I recoiled from war, the Army’s worry about young minds resonated with me. In my two decades as a professor, I’d witnessed college students doing better at standardized tests while having greater difficulty with real-world tasks. They displayed more ideological rigidity, more unproductive anxiety, more submissiveness to authority, and more magical thinking. After graduation, the fortunate ones struggled to settle into a career or returned obediently for more schooling. The unfortunate wrote me letters from their bed in a psych ward, or confessed that they survived their office job by spiking their water bottle with MDMA, or jumped to their death on a hike to find peace in the Andes.

The same trap, I could see, was catching younger students. My son and daughter were enrolled at a public elementary school in the American Midwest. Each morning, when I watched them walk together through the school’s bright-blue door, I thought of the thirty years of research warning that every day spent in class would be accompanied by a decline in their independence, adaptability, and resilience.

And my desire to reverse those declines wasn’t the only reason I answered the Army’s knock on my door. I had another, less altruistic motive, one that revealed itself when Special Operations invited me to a training exercise near the forested black-bear wetlands of the Dismal Swamp, on the seaboard of North Carolina.

I arrived at the Swamp with soccer shoes and a stopwatch, like a high school gym teacher, planning to record everything I saw. After being transported at dawn in an armored pickup truck down an unmarked trail guarded with sniper nests, I was met by a cadre of Special Forces instructors who stank of algae muck and cool mint chaw. They led me on a slow hike along a sodden footpath through a sunlit village built of rusty freight containers . . . when an artillery shell detonated with violent unexpectedness.

Immediately, I ran toward the explosion. Alarmed, one of the instructors chased after me. Grabbing my arm, he shouted over the din of munitions and the shake of the earth: “Get down! Head in the dirt and cover your ears!”

After the rattle and blast had subsided, the instructor regarded me with morbid fascination: “Most folk get shook by the blasts. They flinch, or freeze, or back away. You done the opposite. The moment that shell went off, you ran toward it. Boom! Right away, without hesitating, you was into the heat. Where’d you learn to act like that?”

I hadn’t learned. It was an instinctive reaction. Pressed by the instructor to explain, I shared the story of Pliny the Elder. Born two decades after Jesus, during the Roman Empire’s tilt into madness, Pliny was possessed by a yearning to know everything, everything, everything: the origins of suns, the healing juice of wild rose roots, the muscle pumps of leopard hearts. Devoting his life to amassing all the knowledge in the world, he compiled a vast series of thirty-seven books known as Natural History, which he stopped writing only because on a pleasant autumnal afternoon in the year 79, Mount Vesuvius erupted, filling the skies of southwestern Italy with roar and flame. Observing the atmospheric maelstrom from a cozy terrace at his Naples beach house, Pliny didn’t flinch or freeze or back away. Instead, overcome with zealous interest—he had never seen a volcano before!—he leaped into a boat and paddled toward the lava. What did he perceive in the inferno light? What secrets of the fire did he learn? We will never know. Overcome by subterranean fumes, he died, lightly buried by a fall of ash.

“He was the kind of dude,” the instructor grins, “whose first urge is to feed his curiosity.”

Yes. And I am too. That’s why I raced toward the blast at the Dismal Swamp—and why I was similarly quick to work with Special Operations. Like every researcher with an unorthodox new theory, I’d spent most of my career isolated and underfunded. And now the U.S. military was offering to do for me what it had done for Grace Hopper, the Vassar College professor who pioneered natural language programming in the 1940s when the Navy handed her a five-ton electromechanical calculator—the Harvard Mark I—with the power to bring her maverick ideas to life. For years, I’d wanted to test my own rogue insights. I’d lain awake on tired nights wondering: Could I be right? So I wasn’t about to snub a willing research partner just because they thought differently. In fact, their different thinking made them all the more interesting to me.

Sitting down with a quietly enterprising lieutenant colonel named Tom Gaines, I combined my academic research with Special Operations’ decades of experience building irregular schools. We developed a new method for training the brain to act intelligently in what the Army called VUCA: volatility, uncertainty, complexity, and ambiguity. And we gave it to a classified Army Special Ops unit, at a schoolhouse so covert that it doesn’t exist on any map.

The experiment produced significant benefits, increasing creative planning and strategic initiative under timed duress. Or as the Army put it: Operators got smarter in VUCA and quicker in chaos.

Following that initial success, the Army provided me with direct access to observe Operators as they practiced for missions. After a year of collaborative research, we offered the training to the Green Berets, the Army’s specialists in unconventional warfare. It earned accolades from their senior cadre of instructors. So we brought it to the Command and General Staff College, the Army’s graduate leadership school in Leavenworth, Kansas, for an independent scientific trial on more than 150 senior officers. According to the Army’s metrics, the training improved creative problem-solving scores by almost a full standard deviation, bumping them from normal to high, from high to superior, and from superior to genius.

We then translated the training into the civilian world. We offered it to surgeons, pilots, business execs, astronauts, entrepreneurs, investors, sales teams, social workers, doctors, nurses, teachers, coaches, pro athletes, parents. The training improved decision-making, innovation, communication, and leadership.

Next we took the training into universities. We started with Army ROTC before moving on to college undergraduates, honors cohorts, and professional programs: MBAs, MFAs, MDs, MEds, engineering PhDs. The students improved substantially at overcoming real-world challenges. They coped better with change and uncertainty. They displayed less stress and anger. They anticipated unprecedented opportunities. And they showed the way to others.

Finally, with the help of experienced K–12 educators, we did what I had dreamed from the beginning: We gave the training to public elementary school students. It produced substantial gains in children as young as eight.

What was this training? Why was my theory so different—yet effective?

MY THEORY IS THAT THE modern world has incorrectly defined intelligence.

Intelligence is almost universally defined—including by the U.S. Department of Education, Microsoft and Google, the Nobel Prize in Economics, the Chinese government, and the IQ test—as logic. Logic is used in casual conversation to refer to any method of thinking that makes sense to a reasonable person, but logic could not be automated by computers if it did not involve a precisely defined set of mechanical operations. Those operations were identified more than two millennia ago by the Greek polymath Aristotle, and in addition to driving artificial intelligence, they power arithmetic, statistics, design, data analytics, induction, deduction, interpretation, critical thinking, Bayesian inference, optimization, ideation, behavioral economics, organizational psychology, system 2, pattern finding, and just about everything taught and assessed in twenty-first-century classrooms.

Logic pervades these classrooms not only because it is seen as the essence of intelligence but also because it is hard for humans, requiring years of study. Which raises the question: How would our brains think without that study? What’s the way we naturally think?

Logic’s answer is that the human brain is predisposed toward two nonlogical behaviors: randomness and error. Randomness is the absence of logic. Error is the opposite of logic. Randomness is, in the view of many logicians, a source of creativity, so it is valued within bounds. Error is, however, to be eliminated by targeting its root causes: emotion and cognitive bias.

This logical view of the brain is absurd. It defies basic biology. It seems sensible only because it is repeated endlessly to us from the moment we set foot in school. We are brainwashed to believe it, to our own detriment.

The path back to sanity begins by acknowledging that intelligence is more than logic enriched with generative bursts of randomness. Randomness is capricious and wasteful—while intelligence is purposeful and prudent. This is why the human brain is not random, as you can prove. Try to make a list of random numbers. You will go slowly and your numbers will clump nonrandomly. That doesn’t mean, however, that your neurons are running logic. Logic requires data, and in life, data is almost always in short supply. To handle the unstable dark of worldly existence, our brain had to develop mechanisms for acting smart with little, even no, information. Otherwise, intelligence would have been as useful as an empty spreadsheet.

All of which adds up to: The brain has nonlogical intelligence that isn’t arbitrary. That intelligence evolved millions of years before AI’s data-dependent circuits, investing our primordial ancestors with the ability to succeed in the unknown. At first, this ability was simply accepted as the way of life. But as our ancestors self-reflected, using their intelligence to examine itself, they parsed it into four primal powers: intuition, imagination, emotion, and commonsense.


• Intuition perceives the world’s hidden rules.

• Imagination makes the future.

• Emotion knows the path of personal growth.

• Commonsense decides wisely in uncertainty.



These four primal powers are why humans can act smart with little information. Not that we always act smart with little information. But the fact that we can act smart is why we’re capable of succeeding in situations where AI haywires. AI can make logical deductions and it can spam out chance ideas. But it is mechanically incapable of commonsense or imagination, so it will always underperform human brains when data is thin or fragile, making computer-think a loser in most facets of innovation, leadership, and ordinary life.

That real-world limit of logic reveals why our current educational system is failing. By drilling students to think like computers, it is training them to do what their laptops can do better—while not helping them improve the natural cleverness that AI can’t replicate. It is condemning future generations to be second-class algorithms with less practical smarts than primeval humans.

To fix this situation, we don’t need to dismantle school; design thinking and statistics can be useful tools. But we do need to enrich classrooms with methods to strengthen the root of Primal Intelligence. That root is not magical. It is not consciousness or some ineffable power. It is a physical operation that runs on mechanical parts of the animal neuron that do not exist in computer logic gates and that cannot be engineered, ever, from electronic transistors.

What is this nonmagical source of worldly ingenuity? What is the ancient brainpower that allows us to be smart in ways that AI never will? Here is where my theory gets so unusual that it was rejected by everyone except for U.S. Army Special Operations. My theory is that intuition, commonsense, and the rest of Primal Intelligence are driven by narrative cognition. Or to put it in regular speak: The human brain is real-life smart because it thinks in story.

Unless your mind is as unconventional as a Special Operator, you’re probably skeptical that story is the secret to natural genius. And really, why would you trust a theory of intelligence invented by the kind of dude who runs toward explosions? If that skepticism prompts you to want to dissect my theory—including the specifics of how narrative cognition works in the brain and why it will always be impossible for AI—you can explore the foundational science in part III. But the next ten chapters will jump into what convinced other doubters: training that works.

The training will make you better at innovation, resilience, communication, leadership, and other life skills covered in part II. And it will begin in part I by strengthening Primal Intelligence’s four core powers: imagination, emotion, commonsense, and, first of all, intuition.


Awake!

. . . as in ancient time.

—WILLIAM BLAKE






PART I

PRIMAL ACTIVATION




1

INTUITION

Spot the Exception Like Vincent van Gogh and Marie Curie

They sold cars, skin care, refrigerators, insurance, and medical research. They had held their jobs for years, even decades. Yet they all were failing. Their performance was described by their peers as below suboptimal . . . tragically hopeless . . . like a donkey trying to climb a staircase. One had sunk so far that if he tripled his commissions, he’d still rank last among his sales force.

They’d been sent to me because their companies viewed them as long past their prime. And certainly, they seemed to have exhausted their powers of growth. They slouched across the classroom and slumped into chairs, staring catatonically at the blank projector screen. When I engaged them in small talk, they became superficially jovial but turned quickly defensive. They did not like to be questioned about their jobs—or really about anything. They preferred to tell me: Sales is about relationships. They repeated this mantra over and over, drawing great comfort from it. When I asked how they cultivated relationships, they replied: Time. It takes time to cultivate relationships. You can’t do it overnight.

Leaving the projector blank, I got the salespeople onto their feet. Then I led them out of the classroom and into a museum gallery. The gallery was filled with curious paintings, creatively drawn and brightly colored. I invited the salespeople to find a painting that surprised them and to study it for a few minutes. I asked them to imagine what would happen if the scene in the painting were rewound like a movie—and what would happen if it were fast-forwarded. After that, I led the salespeople back into the classroom and ran them through a ten-minute exercise. Then I sent them back to their jobs.

Two months later, I checked on how they were doing. About 40 percent were still failing or had been fired. The other 60 percent had shown improvement—strong improvement. Taken as a group, they had risen in their companies’ metrics from poor to average, and several had achieved more considerable gains. One had shot to the very top of his sales team, jumping from dead last to runaway first. “The only way I can figure it,” his boss remarked to me, “is that you sawed open his head and transplanted his brain.”

These turnarounds prompted their companies to ask: What was the exercise I’d run? What ten-minute training had produced such a dramatic uptick in performance? But that wasn’t the right question to ask. The right question was: What was the difference between the 60 percent who improved and the 40 percent who didn’t?

I got the answer by asking the salespeople to draw the painting they’d selected in the museum gallery. The 40 percent recalled vague details or no details at all. The 60 percent remembered one unique detail about the painting—and remembered it with specificity. They vividly saw the detail in their imagination. And even now, after months had passed, they could still recall, often with a smile or a jolt of wonder, how strange the detail seemed.

That recall revealed: The salespeople had rediscovered a youthful power of their brain. The power of intuition.

INTUITION MEANS TO KNOW WITHOUT consciously thinking. What intuition knows is a hidden rule of life. That rule enables us to act in ways that no one has previously envisioned. We can solve old problems in fresh ways. We can climb upward on original ladders. We can reinvent ourselves and our world, driving growth—and even revolution.

Intuition arrives as a flash of insight. In fact, it arrives so fast that it can feel supernatural. Medieval theologians saw it as a holy revelation. Nineteenth-century transcendentalists claimed it as a vision of the soul. Modern Jungians (and Myers-Briggs enthusiasts) view it as a mystical perception. Yet intuition has an entirely natural source, as I discover from studying U.S. Army Special Operators.

Operators have a significantly higher rate of intuition than the average Army recruit, and that rate increases over their career. They have learned to activate intuition, often with remarkable results. They can see minutes, hours, days ahead, anticipating possibilities that no one else detects.

I log hundreds of these acts of intuition during my research with the Army. Most involve recent events, so they can’t be disclosed. But here’s a characteristic example from 2003.

In March of that year, half a million U.S. soldiers invaded Iraq. The invasion went to plan. Indeed, it went so exactly to plan that in just forty-two days, on May 1, the U.S. declared victory against Iraq’s deposed ruler, Saddam Hussein. Three weeks earlier, however, a U.S. Special Operator had been walking through a quiet Baghdad suburb, its wooden-latticed mansions gently flanked by palm trees, when . . .


I saw an Iraqi on a bridge. And he spoke better English than I speak. Better American English than I speak.



Surprised by this singular fact, the Operator struck up a conversation.


The Iraqi said: “Listen, we could not be more happy that you’re here. I am the engineering department head at Mosul University. I lived in Boston for twenty years. I received all of my education at Harvard. We absolutely are glad that you’re here. Nobody, nobody liked Saddam Hussein. But if you don’t get the power back on, and the hospitals open, and the water flowing, the groceries flowing, trade flowing, fast, then you will never get control of what’s coming.”



The Operator reported this to his command, warning: “Our plan has failed. We have lost the war.” Shortly afterward, the president of the United States stood on an aircraft carrier to announce the opposite: Mission Accomplished. The Operator had seen so far into tomorrow that his own government wouldn’t catch up for years.

The Operator’s intuition can seem divinely inspired—or extremely lucky. But it has the same real-world source as every other intuition that I log. The source is: exceptional information.

Exceptional information is defined by the U.S. Army in the manual Mission Command:


There is information that results from an extraordinary event, an unseen opportunity, or a new threat. This is exceptional information—specific and immediately vital information that directly affects the success of the current operation. . . . Identifying exceptional information requires initiative.



In other words, exceptional information is an exception to a rule. Like a warm-blooded reptile or a rainbow at night, it violates the known laws of its environment, revealing that more can happen than precedent suggests.

This seeing beyond precedent is the opposite of how intuition is logically defined by behavioral economists such as Daniel Kahneman. Following the lead of computer AI pioneer Herbert Simon, Kahneman states in Thinking, Fast and Slow that “intuition is nothing more and nothing less than recognition.” Recognition is a pattern match, a visual precedent reiterated in the present. As construed by logic, intuition is thus the identification of a nonexception.

Exceptional information demonstrates the contrary: Intuition detects a rupture in a standard narrative, driving a break with the past. To make that break, we need what the Army manual calls initiative, which is another way of saying running ahead of data. AI can’t do this—and while our brain can, it generally doesn’t. It has been conditioned by the logic of modern life to feel that it’s smarter to function like an algorithm, sticking to patterns and dismissing exceptions as noise. Yet the potential reward for acting on exceptions is enormous. Exceptional information hints at a new rule that can shift the whole world’s story. It’s a blip—until it changes everything.

In the case of Baghdad 2003, the exceptional information was the Iraqi on the bridge. Previously, the rule of the U.S. invasion had been We’re bringing America to Iraq. But here was an Iraqi who spoke American better than Americans! Here was an Iraqi who’d used his U.S. education to engineer cancer hospitals and electronic banking! Here was an Iraqi who’d quietly launched his own American invasion—a more forward-thinking one! His example alone, without requiring a single other fact, was enough to alert the Operator: More possibilities—good and bad—exist in this place than our rule can predict.

Exceptional information is everywhere in war, because combat shatters existing laws of action. And exceptional information is everywhere else too. No human environment—business, culture, politics—ever stays the same. The better we get at detecting the exceptional, the more our brain can intuit new possibilities for art, science, and technology, as we can see from Vincent van Gogh, Marie Curie, and the Apple computer.

VAN GOGH WAS A VISIONARY painter born in 1853 amid the oak windmills and strawberry fields of the southern Netherlands.

In the centuries prior to van Gogh, painters had discovered that certain colors strengthened each other. Red placed next to green made the green more green and the red more red. In the 1820s, French academics systematized this discovery by using logic to create the red-yellow-blue (or RYB) color wheel. Its logical pattern suggested that in addition to red-green, the most powerful color combinations were yellow-purple and blue-orange.

[image: A colour wheel split into thirds. A purple segment is between red and blue, orange between red and yellow and green between yellow and blue.]
RYB: The Old Rule of Color

During the mid-nineteenth century, these chromatic pairs were employed to great effect by Parisian painter Eugène Delacroix, and in the 1880s, Delacroix’s murals at La Chapelle des Saints-Anges caught the attention of van Gogh, exciting his admiration. In those same murals, however, van Gogh noticed an exception to RYB. That exception was green-purple, a contrast that made green more potent than in the red-green combo and purple more potent than in the yellow-purple. Seeing a possibility beyond the old rules of art, van Gogh picked up a brush in May 1889 and painted Lilac Bush, which invigorated the eye with its intense clashes between green leaves and purple flowers.

This exception made van Gogh wonder if there were other exceptions to be found. Yes, he discovered. Yellow-blue made yellow more powerful than yellow-purple and blue more powerful than blue-orange. In June 1889, van Gogh used this new rule to paint The Starry Night, now revered as one of the most significant paintings in modern art.

Van Gogh had now found strengthening clashes for all of painting’s big colors—except for red. So what was red’s opposite? It was, van Gogh discovered, aquamarine, aka cyan. And in what became his last painting of himself, executed in September 1889 at the Saint-Paul asylum, van Gogh colored his beard red and his suit cyan, producing history’s most chromatically intense self-portrait, hanging now in the Musée d’Orsay.*

Van Gogh’s contemporaries were bemused by his color choices, especially cyan. Cyan was not conventionally regarded as a primary—or even a secondary—color. Yet despite cyan’s historically trifling place in art, modern science has revealed that cyan produces biology’s most eye-buzzing color clash. The source of the buzz isn’t the cyan but the red it opposes. Red cones make up almost two thirds of the color receptors in our eyes, giving red twice the biological punch of green and yellow—and nearly thirty times that of purple and blue. That impact factor is why red is powerful on stop signs and ambulances. And red’s natural eye pop is heightened by juxtaposing it with cyan, making cyan-red the most vivid color pairing that our visual cortex can process.

[image: A colour wheel split into thirds. A purple segment is between red and blue, yellow between red and green and cyan is between green and blue.]
RGB: Van Gogh’s Exceptional Discovery

By beating science to this discovery, van Gogh also beat science to an even bigger one: a circle where cyan’s ingredients (green and blue) sit across from cyan’s opposite (red). This is the red-green-blue color wheel, also known as RGB. RGB now powers every video screen on the planet. But it was unseen prior to van Gogh’s intuition.

A decade after van Gogh, the same power of intuition was deployed by Marie Curie. Curie earned two Nobel Prizes, but before she became a legend of science, she was viewed by Paris’s male academic community as an oddity—a Polish woman who worked in a leaky shed, stirring iron vats that bubbled with weird light.

Curie’s vat-stirring was motivated by what other scientists saw as a trifle: the faint rays emitted by potassium uranyl sulfate, a minor uranium salt. The rays were universally believed to result from a regular chemical occurrence: a change in atomic bonds. The bonds might have been between potassium, sulfur, or uranium atoms, yet regardless, the change wasn’t of much interest. All it did was confirm the truth of long-established physical laws such as the conservation of energy.

But then Curie noticed something that was, in her words, “peculiar” and “surprising.” What she noticed was: The rays weren’t coming from bonds between atoms. They were coming from inside a single atom—the uranium atom. Rather than following conventional laws of nature, the rays were a rogue power: radioactivity. As Curie wrote on July 21, 1900, in the research journal Revue scientifique: “The phenomenon is profoundly interesting because it appears to be in conflict with science’s fundamental laws, laws that have been considered, until now, to be universal.”

Uranium was, in short, an exception to the rules. Its inner energy suggested that the atom contained secrets that physicists were only beginning to discover. And if scientific revolution could hide in microscopic particles, what radical possibilities awaited in the vastness of the universe?

Curie’s new physics powered twentieth-century innovations in astronomy, agriculture, medicine, and archaeology. And it also helped birth the globe-changing tech known as electronics, which was itself transformed by intuition on March 5, 1975, when a mainframe engineer entered a garage in Menlo Park, California.

The mainframe engineer was Steve Wozniak, known to friends as Woz. The garage was the site of the Homebrew Computer Club’s first meeting. At the meeting, Woz spotted a funny new gadget: the Altair 8800 microcomputer. Other mainframe engineers had dismissed the Altair as too small to be useful: The rule of computing, established in the 1960s by companies like IBM, was that more data was more money, making the microcomputer a leap backward for profitability. But in the Altair’s exceptional smallness, Woz glimpsed a new story of the future: a world where compact computers were used to work and play at home. He dashed back to his own house and engineered the Apple I.

The Apple I sparked a personal-electronics revolution and inaugurated Apple Inc., the world’s first trillion-dollar company. But Woz didn’t create Apple alone. He had help from his cofounder, Steve Jobs. And Jobs had an eye for yet another kind of exceptional information. Where van Gogh, Curie, and Woz saw the exceptional in art, nature, or technology, Jobs saw it in people. As Woz remembered: “He read books that were about the very few of us, like the Shakespeares and the Einsteins, who take the world forward. . . . He always wanted to be one of those special people.” Jobs achieved this dream by spotting an exception to the rule of traditional mainframe engineers. That exception was Woz.

Our brains evolved to have the intuition of Jobs, Woz, Curie, and van Gogh. It’s how our Stone Age ancestors created the future. But even though it’s natural for us to spot exceptions, it’s not automatic. The more exceptional the exception, the harder it is for our modern brain to see. Van Gogh glimpsed so far into the future that education is still catching up. When I spoke with the Van Gogh Museum in Amsterdam in 2022, I was informed by a docent that the strongest color clashes are the RYB ones of blue-orange and yellow-purple. The docent assured me, with total conviction, that if I closely inspected The Starry Night, I would observe that its stars are orange—except in places where the sky is purple.

This is not correct. Use your eyes and you will observe: The stars in The Starry Night are yellow and the sky is blue. Van Gogh’s visionary brain spotted the exception to logic’s old rules. But as the docent demonstrates, old rules can be hard to unsee, especially in our age of computers. Computers can’t process exceptional information. When they hit an exception, they skip over it, back to a preprogrammed routine. To a computer, an exception is what proves the rule. It is a fluke to be regressed to the mean. And the more time we spend with the machines that Woz engineered, the more our brains start
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