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Dedication

FOR MELINDA

I’m sorry you had to see that.





Preface

Dear Reader

This book covers about five years’ worth of reporting across four continents and hundreds of hours spent with the subjects. The main characters in this book were generous enough to let me observe their worlds during the good times and the bad times and without any restrictions on my reporting. On many occasions, the subjects also took the risk of letting me peer into their personal lives, and for this, I’m grateful. It helped me understand their personalities, motivations, and perspectives in ways that reporters often struggle to achieve.

Every quotation in the book comes as a result of this firsthand reporting unless otherwise noted. As you will see, I have let the characters speak in their own voices and at length throughout the book. It was important to me to let them tell their own stories and for you to hear how they talk and think in their own words. On occasion, the wording of some of these quotations was edited either for brevity or clarity. In no case did the desire for readability supersede the need for accuracy. During this journey, I have also written stories on some of the figures mentioned in the book for Bloomberg Businessweek magazine and have in rare instances borrowed my own lines from these pieces for no better reason than that I liked a few turns of phrase.

I’ve made every effort to verify things that were told to me and to check and recheck the facts presented here. Any updates will be made to future editions of this book and noted on my website—ashleevance.com—where you can also contact me for feedback.

I hope you enjoy reading this as much as I enjoyed living it.
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Prologue

A Shared Hallucination

Oh Earth, look up

Look up beyond the century’s horizons, where the light of the millennium to come already stains the skies with colours strange and new

Look up: we have repealed the laws of gravity, torn off the ceiling of the world that was so very low

The skies are yours, new beaches made of cirrus-cloud, new valleys made of strato-cumulus

Lift up your heads! You were not made to gaze at gutters, mud and puddles all your lives, but have not dared to raise your sights in case the thing you longed for was not there

Look up and see it now, the shape that’s haunted human dreams and legends since we first peered from the jungles long ago and wondered what might dwell upon those blue and distant hills, upon those mountains there . . .

Oh Earth, look up

—ALAN MOORE, MIRACLEMAN

From an economic point of view, the navigation of interplanetary space must be effected to ensure the continuance of the race; and if we feel that evolution has, through the ages, reached its highest point in man, the continuance of life and progress must be the highest end and aim of humanity, and its cessation the greatest possible calamity.

—ROBERT GODDARD, ROCKET PIONEER, 1913

So much of the excitement had given way to crushing anxiety and despair.

It was September 28, 2008, and a group of about fifteen SpaceX employees found themselves on a tiny tropical island preparing to fly the company’s white Falcon 1 rocket into orbit. For many members of the group, the moment came as the culmination of six years of grueling work and should have represented a shot at achieving pure bliss. The problem was that they had been in such situations before, and things had not gone well. Three previous rockets had been launched from this small plot of jungle-covered land in the middle of nowhere and had either blown up shortly after launch or broken apart during flight. The wounds of those past failures had pushed many of the SpaceX engineers and technicians into a state of serious self-doubt. Maybe they were not as bright and creative as they had told themselves. Maybe Elon Musk, the SpaceX founder and CEO, had made a terrible, costly mistake by believing in them. Maybe they were minutes away from needing to look for new jobs.

The conditions for this type of operation were comically less than ideal from the start. SpaceX had set up its rocket-launching facility on Kwajalein Atoll, a collection of a hundred islands hanging out together in the middle of the Pacific Ocean with Hawaii and Australia as their theoretical neighbors. The island specs barely edge out of the water, and they all come with the thick humidity, inescapable sunshine, and salty spray welcome during a tropical holiday but abhorred while doing manual labor and toiling with machinery.

A couple members of the SpaceX team paid their first visit to Kwajalein in 2003, hoping to find a place where they could go about their wild rocketry experiments without too much interference. The location made some rational sense. The US military had run operations out of Kwajalein for decades, particularly around its radar and missile defense systems. To facilitate such missions, the army had built enough infrastructure on Kwajalein to support the daily lives of a thousand people and to conduct the complex weapons systems tests. Best of all, the locals were used to things being blown up and were perhaps more accepting of a group of unproven twentysomethings and a dot-com millionaire appearing on the scene with a big metal tube full of liquid explosives and crossed fingers.

The day-to-day reality for Team SpaceX, however, ended up being more Gilligan’s Island than well-oiled military outpost, the main reason being that all the good stuff—the equipment, housing, stores, eateries, and bars—was located on Kwajalein Island, the largest of the islands. Meanwhile, SpaceX had been banished to Omelek Island, an eight-acre lump of land with an infrastructure that consisted of a couple boat docks, a helicopter landing pad, four storage sheds, and about a hundred palm trees. It was there that SpaceX would receive rocket parts being sent from its operations in California and Texas and assemble them before testing and eventually launching an entire rocket.

In 2005, the effort to transform Omelek into something more functional began in earnest. SpaceX employees poured a large concrete slab to serve as the rocket launchpad. They put up a tent to create a shaded place to work on the rocket and house their tools. Some 1960s-era portable trailers were reconfigured into living quarters and offices. Plumbing was available on a do-it-yourself basis, and meals consisted of prepackaged sandwiches or whatever they could haul out of the ocean.

Despite the difficult conditions, the SpaceX crew worked at an astonishing speed, particularly for the aerospace industry, which tends to measure delays not in weeks or months but in years. The once barren Omelek began to fill with large cylindrical tanks for storing the liquid oxygen and kerosene propellants needed to fuel the rocket and the helium used to pressurize various mechanical systems. Gas generators appeared almost like angels because they meant air-conditioning inside the trailers, which meant that you didn’t sweat for a few minutes and tensions didn’t run quite as high when things went wrong. A few industrious people installed real toilets and showers. And by early September 2005, SpaceX had constructed a tower of metal scaffolding that would hold an upright rocket in place and support it before launch.

About once a month, a cargo ship arrived with large containers full of gear. In late September, one of the ships delivered the first stage, or main body, of Falcon 1. By the end of October, the rocket had been assembled, moved out to the pad, and lifted to the vertical position. Most of the engineers were, well, engineers and not too bothered with the symbolism of the moment. Rather clearly, though, Falcon 1 looked like a religious totem—a bizarre aluminum obelisk poking out of a clearing in the jungle and making obvious its intentions to head up, up, up, as far as it could go.

It’s at this point in every new rocket program where things keep going wrong for an extended period of time. The craft itself has already been designed and manufactured. The engines, usually the trickiest parts, have been tested somewhere else and fired again and again until it seems assured that they’ll work when the big moment arrives. Many lines of software code have been written, debugged, and fine-tuned. The mass of wiring inside the rocket has also been finely tailored. The optimistic, intellectual hope is that you combine all these things together and they function in harmony. But the Rocket Gods never allow this to happen.

To get a rocket from fully assembled to ripping through the atmosphere, it must pass hundreds of tests on the ground. Quite often the tests are undermined by a relatively minor component. A $50 valve malfunctions and needs to be swapped out, which means opening a hatch on the rocket body and digging in to find the faulty piece of metal with sweat dripping from your brow. Or perhaps moisture oozed its way into a battery pack and that also now needs replacing.

Sometimes tests go awry or don’t happen at all because of logistics. Huge volumes of liquid oxygen, for example, must be pumped into a rocket’s fuel chamber again and again as the machine is prepared for launch. The trick is that LOX, as aerospace people call it, must be kept incredibly cold to remain liquid and begins boiling off instantly when it moves from a chilled, purpose-built tank into the rocket’s fuel chamber, where the surrounding atmosphere heats it up. Quite often, the rocket will be filled with LOX and then people will fiddle around trying to fix one odd thing after another ahead of a test only to find out that by the time they’re finally ready to proceed, too much LOX has boiled away to run the test. Only now you realize that you’ve gone through the same sequence of events about five times during the day, the LOX storage containers are empty, you’re on a minuscule island out in the Pacific Ocean, and no one in two thousand miles cares whether you get more liquid oxygen before nightfall, nor do they have any means of delivering some to you quickly.

To an outsider, this slog part of the rocket-building process can appear absurd. For most intents and purposes, the thing is completed and ready to fly. Surely, there cannot be months’ worth of small- to medium-sized issues that crop up one after another. But, yes, there are. The big joke is that the really difficult “rocket science” part of the problem, the physics, was figured out ages ago. The stuff holding the rocket back now is grunt work. What you need at this point are relentless, problem-solving mechanics, not PhDs.

From October 2005 until March 2006, the SpaceX team dealt with this exact scenario. Each day, the crew made their way to the rocket and battled with it from sunrise to well after sunset. The days were exhausting and often deflating, but the promise of a launch kept everyone going. SpaceX had been founded in 2002, and Musk—being Musk—had right away set the totally unrealistic deadline of launching the company’s first rocket within a year. Still, even at four years in, the SpaceX team had been running at a historic pace for a new rocket program. The team fed off the energy. They fed off Musk’s hyperbolic demands and his limitless support. They fed off the idea that they would prove the bureaucracy of old aerospace a relic and begin carving out a new path for the industry.

The Falcon 1 was by no means the most impressive rocket ever built. Far from it. Still, the machine had its charms. It stood 68 feet high and had a diameter of 5.5 feet. It had enough oomph to carry more than a thousand pounds of cargo into orbit and could do so for about $7 million per launch. The most notable thing about it was the price. Typically, rockets used to carry satellites into orbit cost $80 million to $300 million per launch. They’re made up of parts supplied by hundreds of contractors all trying to extract maximum profits for their specialized hardware. SpaceX had flipped the whole equation by trying to build something pretty useful out of the cheapest parts available and to make as much of the rocket as possible by itself.

On March 24, the moment to test out the whole thesis finally arrived. Some people joined Musk in the mission control center based on Kwajalein Island, while the others were on call to respond to any mechanical issues on Omelek. The launch procedures began early in the morning as people went through their checklists and primed the rocket for its big moment, and at 10:30 a.m., the Falcon 1 lifted off. Its fiery rumble shook the temporary structures on Omelek for a few seconds before the rocket began its assault on gravity and headed skyward. For the SpaceX employees who were so emotionally invested in the Falcon 1, time began to stretch out. Every few seconds felt like minutes as eyes raced up and down the rocket’s body to try and conduct visual checks on its health.

Even a casual observer,* though, could soon tell that something had gone wrong with the rocket. After taking off, its body began to rotate and wobble, which is a terrible sign when you’re in the straight-and-true business. And then, thirty seconds into flight, the rocket’s engine shut off. Instead of continuing up, the rocket paused for a brief moment and then proceeded to fall back toward the ground. At that point it was basically a bomb with Omelek as its prime target. The mass of metal and fuel smacked into a patch of reef two hundred yards from the launchpad and exploded. The rocket’s payload, a small satellite made by the US Air Force, shot into the air and then ripped through the roof of a tool shed. Thousands of rocket pieces sprayed across Omelek, while others flew into the surrounding ocean.

The SpaceX employees were not thrilled with the result, but it was not unexpected. It’s rare for a newly developed rocket to succeed on its maiden flight. The most humbling part of the experience came from the rocket’s demolition on Omelek. If a rocket is going to blow up, it’s best that the explosion occur at considerable height and over the ocean. No one on Team SpaceX wanted to suffer the indignity of going back to the island and picking up by hand all the reminders of their shortcomings as engineers.* 

In the days that followed, people analyzed the data gathered from the brief flight and performed forensics on the rocket scraps. They soon discovered that an aluminum nut used to keep a fuel pipe in place had corroded as a result of being exposed to months of Kwajalein’s hot, salty air. The part, which cost all of $5, had cracked and allowed kerosene to leak out, sparking a fire in the engine. In an ironic twist, SpaceX decided to fix the problem in future rockets by using even cheaper stainless-steel nuts.

It would take SpaceX another year to build a new rocket, go through all the tests, and try to launch again in March 2007. The second rocket performed much better and flew for more than seven minutes before fuel began sloshing around inside it in an unexpected way and failed to feed the engine with enough propellant. Once again, the rocket tumbled back toward Earth, but this time it had the decency to burn up in the atmosphere. Almost eighteen months passed before SpaceX took a crack at its third launch, in August 2008. That rocket performed great all the way until the moment when the upper body of the rocket tried to separate from the larger, lower body but got stuck and triggered a failure before reaching orbit. “Falcon 1 blows it again,” wrote one reporter covering the launch.

By that point, Team SpaceX was beyond frazzled. Life on Kwajalein had long transitioned from amusingly exotic to torturous. Late-night drinking sessions at the Snake Pit bar were no longer spent reviewing the work of the day or delving into aerospace nerdery. Instead, people were plotting their mutinous escapes. After putting down a couple Red Bull and vodkas, one engineer, for example, concluded that he might get kicked off the island if he went running across the airport runway nude. When everyone at the table agreed that that was probably true, the engineer found all the motivation he needed. He sprinted off and executed the plan. Unfortunately for him, the military personnel had seen worse, and it was back to Omelek the next day.

Publicly, Musk, NASA officials, and other people in the US government said all the right things. New rockets are supposed to blow up. SpaceX had been able to identify all the problems and fix them. The natural course of aerospace events was taking place. Privately, however, there were major concerns. Musk, for one, was burning through his personal fortune at an alarming rate and didn’t enjoy what had become an annual tradition of meeting with the press to explain why SpaceX couldn’t get to orbit. The government officials were also starting to wonder if, say, the guy in the SpaceX mission control with the orange mohawk held up by egg whites was representative of a corporate culture that was not so much amusingly eccentric as deeply dysfunctional. The voluminous amounts of beer and booze dotting the grounds of Omelek seemed to lend additional credence to this line of thinking.

“The third flight was the bottom of the bottom,” said Tim Buzza, one of the key SpaceX figures behind the Falcon 1 and the efforts on Omelek. “Elon was running out of money and time. There was a lot of soul-searching going on, and it felt disastrous. That was the first moment when many of us thought that maybe it was the end. And then Elon had a teleconference call with the whole company. He said, ‘I am going to borrow some money. We have one rocket left, and we have to launch it in eight weeks.’”

Pure dread: that’s the feeling that comes with being told that you have to condense a process that had been taking a year into a couple months and that everything—the company, your career, the very idea of private space flight—hinges on your executing this rush job with precision. But Team SpaceX dug in and decided to make one last push.

The most immediate problem brought about by the obscene deadline was getting the fourth Falcon 1 rocket from SpaceX’s headquarters in California to Omelek quickly. In the past, the rocket had arrived via the cargo ship that made its monthly appearance. But this time the rocket would need to be flown to the island, and that would require a very large plane, namely a C-17 military transport. Somehow, Buzza and other members of the team managed to locate a C-17 and some pilots and get the rocket loaded onto the plane shortly thereafter. That was the good news.

The bad news was that the pilots were ex–military flyers who liked to push aircraft to their limits for fun. Rather than easing the plane down onto the runway, the pilots brought the C-17 in as though it were a fighter jet. The rapid increase in air pressure caused the thin metal rocket body to begin collapsing in on itself. Horrified, a couple of SpaceX engineers lurched for some nearby tools and began opening up vents on the rocket to try and equalize the pressure between the inside of the machine and the conditions in the plane. Their quick actions worked to prevent any further damage, but the rocket arrived in anything but ideal shape.

The mood of Team SpaceX dipped even lower after this debacle. Some members of the island crew thought it borderline impossible to bring the battered rocket back to working condition before the launch. One poor soul had to call Musk and tell him what had happened. Per usual, Musk’s response was to figure out a solution and keep going, going, going.

From the start of August 2008 until September 28, the SpaceX engineers and technicians gave their all to the cursed craft. Day by day, the Falcon 1’s body was tended to and repaired, which allowed for the monotonous series of preflight tests to commence. A particularly large coconut crab three feet in length named “Elon” by the SpaceXers paid an occasional visit to the work area to watch the action, and that seemed like a good omen.

And so on the twenty-eighth, everyone took their places one more time. By now, the SpaceX team had experience on their side, although of all the rockets they had tried to send into orbit, this one might have been the least likely to succeed because of the mad sprint to get it onto the pad. Nonetheless, at 11:15 a.m., the Falcon 1’s engine ignited, and the rocket surged into the blue sky and then up into space. Inside of mission control, everyone remained dead silent for most of the journey except for the occasional “Fuck, yeah” when the rocket did what it was supposed to at a critical juncture. Then finally—at long last—it became clear that the rocket had performed perfectly and reached orbit. Once in space, its pointed top opened up like a clamshell and deposited not a satellite but rather a dumb hunk of metal—because there were no longer customers willing to risk a real payload on one of SpaceX’s machines.

In those first moments when it became clear that the launch had worked, the SpaceX team members on Omelek exchanged high fives but were muted in their celebration. They had to return to the pad to shut down fuel delivery systems and other machines. Meanwhile, the other SpaceX employees on Kwajalein Island hopped in boats and made their way to Omelek. Once the safety work was finished and the whole team had gathered together, someone started screaming “ORBIIIITTTTTTTTTT!!!!!!! ORBIIIITTTTTTTTTT!!!!!!! ORBIIIITTTTTTTTTT!!!!!!!” Then everyone else started screaming, and the chant “Orbit, orbit, orbit!” took over the group like a primal war cry. The afternoon celebrations on Omelek shifted into evening and late-night celebrations on Kwajalein Island. Every so often, the chanting would begin again with drunken engineers funneling six years of struggle into a spectacular shared release of emotion. Rocket rapture.

THIS BOOK IS NOT ABOUT SpaceX, which might make you wonder why I just spent all those words on the company and its rocket. I would, however, argue that you need to know about the Falcon 1 and all that went into it because that machine set the action that takes place in this book in motion—and quite likely changed the course of human history.

In the most practical of terms, the Falcon 1 established SpaceX as the first private company to build a low-cost rocket that could reach orbit. It was an engineering milestone and an accomplishment many people in the aerospace industry had dreamed about for decades.

In more symbolic terms, the SpaceX engineers shattered the natural order of things. While not at all clear back in 2008, that first launch into orbit would emerge as an inciting incident. Like Roger Bannister besting the four-minute mile, SpaceX made people recalibrate their sense of limitation when it came to getting to space. The imaginations and passions of engineers and dreamers all around the world expanded. A turning point had occurred, and a space frenzy had been ignited.

The story of space since the United States and the Soviet Union had first started racing to the moon had largely centered on the actions of a handful of governments. It took the might of the United States, China, or the European Union to fund a rocket program. Those entities had turned space into a rare and precious commodity. The handful of wealthy individuals who had tried in years past to make their own rockets and alter the balance of power had failed. Without doubt, SpaceX received encouragement and financial backing from NASA and the US military. But it was Musk who came out of nowhere with $100 million of his own money and willed SpaceX into existence. He proved that a driven individual aided by a company full of bright, hardworking people could match, and maybe one day best, entire countries.

More broadly, SpaceX had rejected many of the “truths” held evident by the old, government-backed aerospace industry. It demonstrated that a novel approach to rocketry could work. Rockets didn’t need to be made out of pricey “space-grade” equipment that had been certified as worthy for the job by specialist contractors. Consumer electronics had improved so much that off-the-shelf products were now often good enough to survive the rigors of space travel. Major advances in software and powerful computers also meant that engineers could now accomplish far more than they had in the past. Strip away layers of bureaucracy dating back to the 1960s and staid thinking, and you ended up in a place where the construction of rockets could be modernized and made more efficient. New things were possible.

Much of the existing aerospace community rejected those revelations. They still viewed SpaceX as an oddity, a minor-league player. The Falcon 1 could carry a thousand pounds of cargo into orbit, whereas the old guard’s giant rockets could carry many tons. If SpaceX wanted to get more serious and make something bigger, it would be in for a world of hurt. The development costs would drain Musk’s bank account. The engineers would fail to translate their skills and modern methods to more advanced machines. At best, SpaceX would end up bloated and expensive just like all the old-line companies. At worst, it would fall flat on its face trying, and they figured that scenario the most likely.

Hindsight has made it clear that traditional aerospace underestimated Musk and his SpaceX engineers in humbling or humiliating fashion—take your pick. A bit more than a dozen years after that Falcon 1 launch, SpaceX has gone on to build three more rocket families, each one bigger than the last. Its workhorse, the Falcon 9, now dominates the commercial launch industry, flying satellites into orbit week after week. The company has perfected reusable rocket technology, allowing it to bring rocket bodies back to Earth and fly them again, while its rivals continue to dump their once-used hardware into the ocean. SpaceX has also started a satellite business and manufactures and flies more of them than any company in history. In 2020, while covid-19 made the world stand still, SpaceX sent six astronauts to the International Space Station, restoring the United States’ ability to put humans into space for the first time since the space shuttle was retired in 2011. Meanwhile, in south Texas, SpaceX is busy building Starship, a vehicle meant to fulfill Musk’s ultimate ambition of forming a human colony on Mars.

The traditional aerospace players opted not to alter their businesses in dramatic ways as a result of SpaceX’s presence. Their inaction, however, did not stop the impact of the Falcon 1 from rippling well beyond Musk’s empire and changing humanity’s relationship with space. Engineers, entrepreneurs, and investors saw what SpaceX had accomplished and began to have their own wild visions of what they might achieve. They, too, could ride the wave of ever-progressing electronics, computers, and software and create their own space companies. People all over the world—for better or for worse—began to see themselves as the next Elon Musk.

“The big guys controlled everything,” said Fred Kennedy, a former colonel in the US Air Force and onetime director of the Defense Department’s Space Development Agency. “I used to despair that if you didn’t throw in with the big contractors, you were done. Then Elon showed that you could break through. He showed you could do something different. I think that caught everyone’s imagination.”

In the popular press, the increase in private space activity has tended to focus on Musk and his peers, such as Jeff Bezos, Richard Branson, and the late Paul Allen of Microsoft. Those men have all funded ventures varying from rocket companies to space planes. The fascination largely revolves around billionaires who are hoping to fire up space tourism businesses or, like Musk, setting off to colonize the moon or Mars.

What the public has paid less attention to is the frenetic amount of activity taking place among hundreds of other companies scattered all around the world who are building new types of rockets and satellites. These companies are locked in a race that feels more immediate and tangible than humans taking laps around the moon or doing their laundry on Mars. They are trying to build an economy in low Earth orbit, the stretch of space from 100 to 1,200 miles above our planet’s surface, that would, in essence, be the next playing field in humankind’s technological evolution.

From the 1960s to 2020, the number of satellites put in space had increased at a slow and steady pace, resulting in about 2,500 machines orbiting the earth. Most of them were sent up to perform jobs for military entities, communications companies, and scientists. Before being launched, each satellite was treated like an exquisite technological marvel. It took many years to design and build and often ended up as big as a van or a small school bus. The prevailing traditions in aerospace dictated that no expense be spared with those satellites because they were meant to perform their jobs for ten to twenty years and had to survive the harsh conditions of hurtling through space all that time. As a result, a single satellite could cost $1 billion or more.

From 2020 to 2022, something astonishing happened: the number of satellites doubled to 5,000. Over the next decade, that figure is set to increase to somewhere between 50,000 and 100,000 satellites, depending on whose business plans you believe. (It’s perhaps best to take a moment and let those figures rattle around in your brain a bit.) A handful of companies and countries, including SpaceX and Amazon, want to put up tens of thousands of satellites to create space-based internet systems. The satellites will beam high-speed internet service to the 3.5 billion people who can’t be reached by fiber-optic cables today. What’s more, they will blanket the globe with an ever-present internet heartbeat that will let drones, cars, planes, and all manner of computing devices and sensors send and receive data no matter where they are.

Beyond the space internet, there are already hundreds of satellites orbiting the earth taking pictures and video of everything that happens below on a near-hourly basis. Unlike existing spy satellites that feed their images to governments, these new imaging satellites are owned by young start-up companies that allow almost anyone to purchase the pictures they take. Organizations have started collecting and analyzing the images by the tens of thousands to gain both political and commercial insights. They’re assessing things ranging from North Korea’s military activities and the amount of oil production in China to how many people are shopping at Walmart during back-to-school season and the rate at which the Amazonian rain forest is being cut down. The satellites, aided by artificial intelligence software, can peer down and monitor the sum total of human activity. They are, in effect, a real-time accounting system of the earth.

Much of the reason this is happening is because the satellites are smaller and cheaper than ever before—beneficiaries, once again, of the electronics and computing improvements that we’ve all witnessed in other facets of life and business. Instead of $1 billion each, the new satellites cost anywhere from $100,000 to a few million dollars. They range in size from something as big as a pack of cards to a shoebox to, say, a refrigerator. They’re often designed to work as a group, or what the industry calls “a constellation,” and to last for only three or four years in space before they deorbit and burn up as they reenter the earth’s atmosphere. Their low cost means that the satellite companies can afford to send up new hardware all the time, replacing old gear with state-of-the-art technology instead of trying to eke out greater performance from something that’s a decade or two old. It also means that more companies than ever can afford to try to do something in space, be it communications, imaging, science, or any manner of other applications. As a result, there are now hundreds of satellite start-ups at the ready, hoping to invade low Earth orbit with their wild ideas.

In a typical year, about a hundred rockets make their way into orbit to drop off payloads. China, Russia, and the United States account for about three-quarters of these launches, with Europe, India, and Japan making up the rest. But things are no longer typical when it comes to space, and there are simply not enough rockets to meet the demand of all the companies and governments looking to fly those tens of thousands of satellites into orbit.

It’s for this reason that about a hundred rocket start-ups have appeared over the past few years, hoping to become what amounts to the FedEx of space. These young rocket companies tend to have radical ideas. They do not want to build large rockets that cost $60 million to $300 million per launch. And they do not want to launch once a month, as is the standard pace for traditional rocket makers. Instead, they want to build smaller rockets that cost anywhere from $1 million to $15 million per launch and can be fired off on a weekly, if not daily, basis. (The most radical idea here is a space catapult that could fling rockets into orbit at a cost of $250,000 per launch and do so eight times a day. Some very smart people even believe that this is a legitimate approach.)

The Falcon 1 was once meant to serve this FedEx-like function. But not long after that first successful launch in 2008, Musk decided to stop making small rockets and to focus his resources and energy on bigger machines. Back in 2008, that strategy made a lot of sense. There were not very many of the small satellites around at the time, and SpaceX needed to make real money to survive by launching big satellites for governments and communications companies. Beyond that, Musk’s long-term plan has been to put people in space and then get them and thousands of tons of material to Mars. Neither task can be accomplished on a small rocket.

The rocket start-ups have rushed into the void left by the Falcon 1’s demise with the theory that the time for cheap rockets that can be fired off at will has come. The company doing the best to prove this theory right is Rocket Lab, which was started by Peter Beck in Auckland, New Zealand. Beck does not date famous actors, nor does he have an electric car company or make wild pronouncements on Twitter. Yet his story is as remarkable and as unlikely as Musk’s. He’s a self-taught rocket scientist who never went to college yet somehow managed to build a rocket company in New Zealand, which had no aerospace industry on which to lean. Rocket Lab began launching its all-black, fifty-six-foot Electron rocket in 2017 and by 2020 was flying all the time, joining SpaceX as the only other private company putting satellites into orbit for paying customers on a regular basis.

Myriad other small-rocket companies want to join in the frenzy. Most of them are absurdly understaffed and underfunded and run by rocket hobbyists aspiring to something more magnificent. About ten of them, though, are legitimate and have actual shots at getting into the rocket game. A number of them are based in the United States, while others are in Australia, Europe, and Asia. Musk and then Beck unlocked the idea that any individual who is clever enough and relentless enough can build a rocket just about anywhere.

Without question, the companies manufacturing smaller rockets suffer from a major problem: they simply cannot take much cargo into space. If you pack a $60 million SpaceX rocket with hundreds or thousands of small satellites, it will get them into space all at once and at a lower cost per pound than a cheaper, smaller rocket. (Think a single eighteen-wheeler versus dozens of minivans.) What the smaller rocket makers are banking on is that many, many companies and governments will send a lot more stuff to space a lot more often if they know that there is always a cheap ride available. Instead of needing to apply to get onto SpaceX’s launch manifest eighteen months in advance, they can just hop onto Rocket Lab’s website and book a flight that can leave in a couple weeks. Once people know they can count on a system like this, the economy of low Earth orbit starts to change dramatically. The underlying infrastructure transforms from everyone fighting over access to a couple of railway systems to something much closer to mass transit.

Back in 2008, hardly any investment money flowed into private space endeavors. Musk and Bezos, with his start-up Blue Origin, were the main private rocket players, and very few satellite start-ups existed. Over the past decade, however, tens of billions of dollars have poured into the private space industry. The obvious transition has been from that of governments to billionaires and then to venture capitalists. Trying out an idea in space no longer requires congressional approval or some wild-eyed dreamer willing to risk his personal fortunes; it just requires a couple of people in a room agreeing that they’re willing to spend someone else’s money on a huge risk.

The future that all these space buffs have already started building is one in which many rockets blast off every day. Those rockets will be carrying thousands of satellites that will be placed not all that far above our heads. The satellites will change the way communications work on Earth by, for one, making the internet an inescapable presence with all the good and bad that entails. The satellites will also watch and analyze the earth in previously unfathomable ways. The data centers that have reshaped life on our planet will be transported into orbit. We are, in effect, building a computing shell around the planet.

Though this process has been emerging over the decades, the pace at which it has been actualized in recent years is breathtaking, inspiring, and unnerving. And the cast of characters behind the latest space movement often do not resemble their bureaucratic, measured predecessors. At the rocket start-ups, for example, you’re more likely to find a welder who used to work on oil derricks or a Formula 1 race car engine builder than you are someone with an astrophysics PhD from MIT. These people are building rockets designed to ferry cargo into orbit, yes, but seen through another lens, they’re building the equivalent of privatized intercontinental ballistic missiles, and their talents are now available to the highest bidder. It’s the Wild West of aerospace engineering. Meanwhile, out in satellite land, we’ve already seen at least one company rush to sneak its devices onto a rocket and send them into orbit without obtaining any of the customary regulatory approvals. Better to get your stuff into space first and ask for forgiveness later if you want to seize your slice of low Earth orbit.

The rhetoric surrounding space has changed quickly, too. Nations used to spend billions upon billions of dollars to show off the abilities of their scientists and ensure the security of their citizens. Space activities were interlinked with nationalism and patriotism. When the billionaires such as Musk and Bezos came along, they pitched access to space as a noble, necessary quest that would fulfill humankind’s destiny. They espoused the ideas that we are explorers by nature and we generate optimism among all people by pushing our intelligence and technology to its limits and journeying toward the unknown, if for no other reason than to make sure our species survives and thrives. Of course, these same motivations flow through the new work taking place in space, but so do much baser things. Silicon Valley’s unending pursuit of wealth, control, and power has turned straight up. To put a fine point on things, space is now open for business. The heavens—like everything else—have gone on sale.

FOR THE PAST FEW YEARS, I’ve had a front-row seat in which to observe this peculiar moment in our shared history unfold. A journey that started off by following Musk and SpaceX has carried me to California, Texas, Alaska, New Zealand, Ukraine, India, England, Svalbard, and French Guiana and put me in rooms reporters are not usually allowed to inhabit. There have been late nights spent in grimy warehouses with engineers trying to ignite their rocket engines for the first time all the way up to glorious rocket launches from South American jungles. There have been private jets, communes, gun-toting bodyguards, hallucinogens, a troop of male strippers, a rotting whale carcass in a bathtub, espionage investigations and federal raids, space hippies, and multimillionaires guzzling booze to dull the pain as their fortunes disappear.

In this book, I’ve tried to place you in the heart of the action as people the world over become obsessed by a grand new quest. The story follows four companies—Planet Labs, Rocket Lab, Astra, and Firefly Aerospace—on their missions to build new types of satellites and rockets. The companies, their leaders, and their engineers find themselves in an uncharted world not unlike the early days of the personal computer or the consumer internet. They can sense that something fantastic is within their grasp and that they have a chance to play a part in history.

Much of the story within is inspirational. Planet, for example, has changed space technology and the low Earth orbit economy in as dramatic a fashion as SpaceX. Meanwhile, there are people such as Brigadier General Pete Worden, who arrived on the scene well before Elon Musk and worked in the background to set this revolution into motion. There are idealists and do-gooders and very smart people doing exceptional things. Some of the characters go on the Hero’s Journey and overcome tremendous odds. I will warn you, however, that not all ends well for our main characters. There are healthy doses of comedy and tragedy along the way. The stories that follow try to capture the spectacular madness of it all.

And it is madness. For as much as I’ve argued that space is becoming a real business, it remains unique in terms of the pursuits people choose to make money. Space carries with it centuries of mythology and fantasy. The Falcon 1 on Kwajalein resembled a totem because it was a totem—a Promethean tube full of fire that spoke to the core of human striving. Even the most cynical welder who claims to be working until 2:00 a.m. just to collect a paycheck revels in the idea of one day telling his friends that he helped put something into the great void hanging over us all. The chief engineers, the CEOs, the wealthy investors see themselves as being adventurers. They’re taking ridiculous risks in a bid to overcome every obstacle set before them, to overcome physics itself and to prove that even Earth cannot limit their wills. At a visceral level, they want to conquer something. On a more abstract level, something about space allows humans to perceive themselves as being part of a timeless story and casting their lot in with the infinite.

I’ve come, then, to view this current incarnation of the space industry as being powered by a type of shared hallucination. If you ask people during quiet moments if all the rockets and satellites make sense or if their businesses will one day turn a profit, they will sometimes confess that no one really knows if any of this shit will work. Still, billions upon billions of dollars keep flowing in, and the new ventures become ever stranger. Idealism, passion, invention, ego, greed: the usual suspects are all there, inciting action. But so, too, is the underlying bond that propels the great illusion forward—that you not ask too many questions, think about consequences too long, or let reality interfere with your hopes and dreams. After all, this is space. It’s best just to say, “Fuck it! Let’s do this thing because we kind of have to.”





The Great Computer in the Sky





Chapter One

When Doves Fly

Robbie Schingler went to India to make history.

It was February 2017, and he’d landed in Chennai, the chaotic city of 7 million people situated on the country’s eastern coast. On the cusp of forty, Schingler could have passed for your typical tourist. He was of average build and wore jeans and a short-sleeved collared shirt, topped by a pair of sunglasses resting on his head of brown hair. Upon his arrival, Schingler checked into a nice hotel and attempted to stave off his jet lag and adjust to local conditions by walking around to take in a few sights. The heat, humidity, and sensory overload of Chennai are powerful, though: just a few steps away from the hotel’s gates were throngs of people going about their day, tuk-tuks racing by, and colors, smells, and sounds coming in relentless waves. So after the walk, Schingler succumbed to his jet lag and napped.

To nap on February 13 struck me as impressive. Schingler had cofounded a company called Planet Labs, which built satellites. In two days’ time, eighty-eight of the shoebox-sized machines were meant to fly into orbit aboard an Indian rocket known as the Polar Satellite Launch Vehicle, or PSLV. Alongside Planet’s satellites would be sixteen other satellites from universities, start-ups, and research groups. No rocket had ever flown as many as 104 satellites to space before, and the Indian press was treating the record-setting event as a major source of national pride.

Though setting records is nice, Planet’s very survival as a company was at stake. Founded in 2010, it had been trying to revolutionize both the satellite industry and our understanding of the earth. In the most basic terms, the satellites Planet built were cameras that orbit around us and snap constant pictures of what is happening below. Much larger, more expensive versions of these image-taking satellites had existed for decades. But there were not many of them, and the places they could look were limited. What’s more, the images they produced usually went first to governments or the military and then to a small number of corporations that could afford to purchase them.

Planet’s big idea was to make many smaller, cheaper satellites and arrange them in what the company called a constellation. By having hundreds of satellites orbit the earth in a particular pattern, Planet could snap pictures of every spot on the ground every day. Such a technological achievement would carry massive implications. Photos of the activities taking place here on Earth would no longer be rare and traded among the few. Instead, Planet would create a constant record of everything happening on the ground and offer the photos through an online service that anyone could use. Be it photos of troops amassing in Crimea, cargo ships sailing across the ocean, buildings going up in Shenzhen, or even North Korea testing missiles, Planet would have pictures of these day-to-day machinations available for a modest fee and instant download.

This sounds like the stuff of espionage and intelligence gathering, and certainly such a constellation would benefit such activities. But Schingler and his cofounders, Will Marshall and Chris Boshuizen (pronounced BOSH-hausen), were a combination of space nerds and space hippies. They envisioned their satellites as being a force for good. People could use the images produced by the machines to monitor rain forests, measure methane and carbon dioxide levels in the atmosphere, and track the movements of refugees in war-torn regions. To the extent that the satellites would be used for intelligence matters, it would hopefully be to provide an objective truth about something such as a weapons test or an environmental disaster, preventing a government from trying to hide the incident or spinning it in a disingenuous way. It was with all of that in mind that Planet decided to call its satellites Doves.

Leading up to the 2017 rocket launch, Planet had already put dozens of its satellites into orbit to test out the basic ideas behind its thesis and improve its underlying technology. This launch, though, would complete the constellation and make it possible to see everything all the time. If Planet’s machines worked as billed, they would set several major milestones. A start-up would emerge as the operator of the most satellites orbiting Earth, allowing Planet to join SpaceX as the next New Space maverick of consequence. The company would also confirm that small, cheap satellites working together could equal or best the large, expensive machines that had forever dominated the industry. And space would be democratized in a fashion previously thought unimaginable. Anyone with a computer could examine the earth in fine detail and analyze the sum total of human activity.

When the next day rolled around, naps were no longer an option. A government-provided SUV picked Schingler up at his hotel in the morning and began the almost three-hour drive north toward the Satish Dhawan Space Centre.

Among spacefaring nations, India ranks high. The country has immense engineering talent combined with low labor costs. This makes the PSLV, its workhorse rocket, a reliable and affordable choice for both homegrown satellites and those made by India’s numerous allies, including the United States. Each year, roughly three to five PSLV rockets ferry cargo into orbit with the missions managed by a government-backed entity, the Indian Space Research Organisation (ISRO). The achievements of ISRO are so lauded at home that a picture of Mangalyaan, the first Asian spacecraft to orbit Mars, can be found on the 2,000-rupee banknote.

India has a few rocket launch sites to pick from, but the Satish Dhawan Space Centre is perhaps its most exotic. The center opened in 1971 on the island of Sriharikota in the Bay of Bengal. From above, Sriharikota looks like a snake that’s in the middle of digesting a goat. It has thin stretches at the top and bottom of its seventeen-mile-long coast and a swollen center that’s five miles across. To reach the launch complex from Chennai, you drive along a highway that functions on the “give no fucks” principle where pigs, cows, semitrucks, motorcycles, buses, and women carrying plastic water buckets on their heads all vie for the right of way on the road. Eventually, you turn off the highway and onto an outlet road that leads to a causeway surrounded by marshlands, salt ponds, and mud pocked by opportunistic vegetation.

Every rocket launch site I’ve ever been to triggers the same sense of confusion. Your brain clicks into rocket mode and expects to be fed with images of slick, futuristic objects. After all, you’re witnessing the home turf of one of the pinnacles of humankind’s scientific and engineering achievements. The launch complexes, though, tend toward rough and rugged rather than fit and finished. This is mostly because space agencies place their launchpads in remote spots near coastlines, where wayward projectiles are less likely to kill people or cause major damage. It’s also because many of the sites were built during the go-go days of the Space Race and have not benefited from much modernization in the intervening decades.

True to form, the Satish Dhawan Space Centre that greeted Schingler looked more defunct disco than sci-fi fantasy. He pulled up to a security gate where a couple of police officers asked for identification. The guards then demanded that everyone in the car get out and remove their electronic items such as laptops and cell phones and wrote the serial number of each device by hand into a ledger. A mango tree provided shade during the lengthy process, while a couple of white cows lumbered around the property as they pleased. After that check, Schingler was sent to a nearby second office to receive some credentials. There light bulbs hung from the ceiling via bundles of exposed wires, and yellowing posters of rockets and scientists were placed randomly on walls. A pair of barefoot clerks rose from their desks, gathered Schingler’s documentation, and returned a while later with his entry permit.

After Schingler dropped his bags off in a dormitory-style room, a couple of ISRO’s top officials came by to take him on the rest of his adventure. Since he was paying many millions of dollars for a rocket launch, he got the grand tour, which included a visit right up to the rocket and a look at the mission control center. At each stop, ISRO had cleared patches out of the dense tropical forest to make room for its buildings. The sounds of monkeys scrambling among the trees could be heard along the entire journey, and on occasion, the government car had to stop and wait for a cow or two to cross the road.

In the evening before the launch, there was not much to do but wait. A couple of Planet employees had flown to India to observe the launch from outside the complex, as they were not allowed onto the space center grounds. They managed to acquire eighty-eight statues of Ganesh in honor of the satellites and phoned Schingler to tell him about their purchase. Schingler felt sure that the idols would bring good luck.

On the morning of the launch, Schingler doubled down on boosting Planet’s karma. He awoke before sunrise, ate breakfast at a cafeteria, and then went to a temple near the dormitory. He meditated and prayed. Planet had been particularly unlucky during previous launches, when its satellites had been destroyed after first an Antares rocket and then a SpaceX rocket had exploded. In a weird way, the explosions validated Planet’s approach to satellite making. Since it produced lots of small, cheap devices, Planet could afford to lose them now and again. Its predecessors, which had often spent a decade building a single $500 million machine, could not say the same. Nonetheless, losing eighty-eight satellites in one go would be horrendous and would greatly impede Planet’s desire to race forward faster.

Having made his peace with the Space Gods, Schingler now put his faith in India and its superb engineers. He traveled with the ISRO officials to the mission control center, which looked just like anything you’ve seen of NASA on TV: a few rows of desks with their computers and screens, and people in lab coats either sitting down and thinking hard or walking around taking care of various tasks. Schingler settled into a theater area just behind all of it, separated from the mission control by glass. Many Indian dignitaries were in the audience as well, and I camped out next to Schingler as the first foreign journalist ever let so far into the Satish Dhawan Space Centre.* 

The rhythm of a rocket launch is that of prolonged tension marked by a sudden flurry of excitement. On edge and full of nerves, Schingler watched as the engineers went through their last checks over the course of about ninety minutes. He could do little more than fidget and make small talk as tens of millions of dollars of satellites hung 140 feet in the air at the top of the PSLV rocket. About thirty minutes before the launch, however, time started to become fuzzy. You were still watching people fiddle around like before, but the minutes seemed to dissolve in chunks. Five gone all of a sudden. And then seven gone. And then, my God, this is really going to happen, isn’t it?

It was while that very thought was going through Schingler’s mind that someone opened a couple of large doors at the side of the viewing theater and began ushering everyone outside. Dozens of people gathered on a semicircular patio with miles of forest in front of them. A sound system behind them pumped out the mission control chatter. Thirty seconds. Fifteen seconds. And right into the final ten-second countdown. It took a few agonizing seconds more to see anything, and then there it was, the rocket rising up from the trees and heading into the clouds at 9:28 a.m. People applauded and let out a few hoots and hollers. Those accustomed to seeing rocket launches quickly turned around and went back inside. Schingler lingered a few moments longer and hugged a coworker as a permagrin stretched across his face. “I am happy,” he said. “Let’s go see it.”

By “Let’s go see it,” Schingler meant that we needed to return to the mission control to find out if the rocket would do what it was supposed to. The machine had pulled off the tough work of fighting through the earth’s gravity but still had plenty of mission ahead. It would need to fly to the correct orbit and eject all of those satellites safely in the right places. That meant more time waiting around in a heightened, existential state while hoping for the best.

After about a half hour, word came back that the satellites had been placed safely in orbit three hundred miles above the earth. Covered in white paint, the Doves had tumbled out of the rocket’s cargo chamber one after another and created what looked like a string of pearls traveling across a black backdrop. Employees at Planet’s headquarters in San Francisco began communicating with the satellites through a network of antennas the company had placed at ground stations all around the world. The first step was to check on the Doves and make sure they were alive and functioning correctly.

No organization had ever put up anywhere close to eighty-eight satellites at the same time. The going rate was one or two and on rare occasions four or five. As such, Planet had needed to invent many of the methods for locating, controlling, and commanding its flock of Doves as they whirled around the earth at incredible speeds.

For this mission, it had picked three “Canaries” to receive the first major round of commands. As the health checks were sent, the three satellites were told to turn on their magnetorquers, small devices that create a magnetic field around the satellite. The purpose of the exercise was to stop the satellites from tumbling end over end by using the man-made magnetic field to interact with the earth’s magnetic field and create torque that would right the satellites into a stable position. The magnetorquer and a reaction wheel were then combined to point each satellite toward the sun as they unfurled solar panels on either side of their bodies. The Doves got their wings. After that, a number of onboard sensors worked together to calibrate the satellites’ positioning systems and cameras by looking for things like constellations and the moon.

Those processes identified a couple of errors, which Planet engineers fixed by writing new software and sending it up to the machines. Commands then went out to a larger batch of satellites and then another, until they were all configured for action.

By the time the mission was completed, Schingler would no longer be in India. It would take a couple months for the Doves to slowly spread out and end up evenly spaced from one another as they formed a picture-snapping ring around the earth. Rather astonishingly, they moved around in space not by thrusters but by a technique called differential drag. The solar panels worked sort of like sails and pushed against the faint trace of atmosphere in space. When in a vertical position, the panels produced five times as much resistance as when horizontal. Using differential drag to control a bunch of satellites in orbit like this had been a mostly theoretical concept until the big brains at Planet proved it worked.

Before all that happened, however, Schingler found time in India to celebrate the more immediate accomplishments. He did interviews with local TV stations and reporters while the ISRO officials held a press conference. Then all the dignitaries shared lunch. After that, Schingler gathered his belongings and hopped back into the SUV for the ride to Chennai.

During our journey back, Schingler asked the driver to stop by a roadside shop so that we could buy a few Kingfisher beers to celebrate. A short while later, after he’d toasted the launch, we cruised into an intersection along with a half-dozen other vehicles all trying to turn this way or that at the same time. It became obvious that we were going to crash into one of the cars, but neither driver chose to address the situation, and we eased into a slow-motion wreck. The drivers hopped out, looked at both vehicles, and decided to press on with their lives. Schingler kept right on smiling through the entire event, refusing to let the vagaries of Earth get into the way of the miracle of mathematics and physics he’d just witnessed.

Over the next couple of days, the hippie part of Schingler’s space hippie personality came out in full force. He’d forgotten to book a hotel for the night after the launch and realized it only late into an evening of drinking. With the success of the launch behind him, he had become well and truly a multimillionaire, but he ended up crashing in the room of one of his employees. The next day he took a trip to the coast to splash around in the water and visit some ancient temples. I went home after that, while Schingler continued on, visiting the “utopian community” of Auroville. He couldn’t find a bed there, either, and spent the night sleeping in a shed on a concrete floor while curled up next to an old ice cream machine.

The Indian press had made a big deal of the launch, and a few other reporters around the world took note of both the record number of satellites put into orbit and Planet’s aspirations. Few people outside the hard-core space community, though, really understood the import of what had just transpired. Not since SpaceX had launched the Falcon 1 rocket had a private space company enjoyed such a monumental moment.

From its founding in 2010 to this launch in 2017, Planet had managed to place hundreds of satellites in space. Some of them had run their course, tumbled back toward Earth, and burned up in the atmosphere. But around 150 of them were now doing their intended work and constantly photographing the blue spinning ball below them as if it were a movie star at a never-ending film premiere. A start-up comprised of a couple hundred young employees had charged into space and gobbled up a large swathe of its most valuable territory. After the launch from India, Planet’s machines accounted for almost 10 percent of all the functioning satellites orbiting the globe. That had become possible as a result of the idealism and brashness of its founders and a total rethinking of how to approach the design and construction of satellites.

Because he’s Elon Musk and because rockets are cool, SpaceX consumed most of the public’s attention when it came to new things happening way up above and the notion that the economics of space might be changing. People closer to the space industry, though, were just as enthused by Planet’s accomplishments. It appeared that the rules of engagement were changing—fast—regarding both how we get to space and what we can do upon arriving in orbit. When added together, SpaceX and Planet cemented the belief of those who wanted to believe that private industry could push governments out of the way and come to dominate activity in space. The notion that a new economy was being formed in low Earth orbit felt more real than ever. From 2017 on, billions upon billions of investment dollars began to flow toward space start-ups, with each new company envisioning itself as the next SpaceX or the next Planet.

The questions a curious onlooker might have asked around that time were: How did Planet come into existence? How did a guy who sleeps on shed floors and his two equally unusual chums end up building a system capable of recording the earth’s every undulation?

As I would discover, the answers to those questions would not actually start with Schingler or his cofounders. The revolution in space that seemed to come out of nowhere had been decades in the making. It had been shepherded along by a genius general who had a tremendous talent for pissing everyone off. He was one of those figures that few people had ever heard of but who played the role of supreme puppet master—and managed to usher spectacular things into existence.





Chapter Two

Space Force

A New York Times front-page story ran on February 19, 2002, with the headline “A Nation Challenged: Hearts and Minds; Pentagon Readies Efforts to Sway Sentiment Abroad.” The story revealed that the US Defense Department had created something called the Office of Strategic Influence. The goal of the office, according to the article, would be to try and shape the global opinion of the United States’ military actions following the 9/11 terrorist attacks. In other words, the United States hoped to use propaganda to make the War on Terror more appealing, particularly in Islamic countries, by placing media stories that would carry a pro-US spin without leaving traces back to the Department of Defense.

Though very vague on the details, the story also suggested that the Office of Strategic Influence would spend millions of dollars on more nefarious programs, using the internet, advertising, and covert operations to spread misinformation. Right away, people questioned the legality of such an enterprise, while foreign journalists were none too thrilled to learn that they might end up as unwitting participants in a big-budget psychological operations campaign. Defense Secretary Donald Rumsfeld and others denied that the new office would be up to anything dodgy and tried to present the program as an analytical approach to winning over hearts and minds. It wouldn’t be just propaganda; it would be high-tech, measured propaganda that would get the best bang for the taxpayer buck.

Nonetheless, the public disclosure of the program immediately undermined its cloak-and-dagger nature and stirred up too much political trouble. Just a week after the New York Times story appeared, the Office of Strategic Influence met its demise. “The office has clearly been so damaged that it’s . . . pretty clear to me that it could not function effectively,” Rumsfeld said at the time. “So it’s being closed down.”

That was not an ideal turn of events for Air Force Brigadier General Simon P. Worden, who had been in charge of the Office of Strategic Influence. But then Worden, whose friends call him “Pete,” had become accustomed to uncomfortable situations during his thirty years in the air force. An astrophysicist, he had bounced around from doing weapons research and conducting black ops missions to conducting purer pursuits closer to his educational background, such as studying the nature of the universe. At each stop, Worden had built up a reputation as a very bright, very unconventional thinker who had the audacious tendency of trying to make bureaucratic institutions less bureaucratic. His personality resulted in a career pattern in which he would be appreciated up until the point when he rubbed a high-ranking bureaucrat the wrong way for too long and would then be shunted to a new outpost.

On this occasion, the government decided that Worden’s next stop would be the Space and Missile Systems Center in Los Angeles, which focuses on the application of military technology in space. Worden took over a team of fifty people who were tasked with thinking up wild new ideas that might push space weaponry forward in unexpected ways. The major goal was to write interesting papers and hope that they would one day catch the eye of someone important in the military. “You would do a study and brief a bunch of senior folks, and they’d say, ‘That’s very nice,’” Worden said. “Often they would just put the study in a closet or something, and then maybe six months later or five years later a new challenge would pop up, and someone would remember that one of the studies could help and pull it out.”

Worden did not mind crafting studies and saw the value in these exercises, but he preferred taking action. He had long been thinking that the dramatic improvements in electronics and computing were opening up new possibilities not just in satellites but also in rocketry. His thesis was that if someone could build a small, capable satellite and put it onto a small, capable rocket, there could be a major breakthrough in what the military called “responsive space.” In a nod to what would eventually become formalized as the space force, Worden wanted the ability to deploy space assets with the same speed and precision as other tools in the United States’ military arsenal.

“If you have a sudden crisis in, say, Botswana, just to pick a random place,” Worden said, “the problem is that you don’t have satellites optimized for Botswana. If you know that you’re going to deploy the army
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