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I want Americans to win the race for the kinds of discoveries that unleash new jobs  . . . pushing out into the solar system not just to visit, but to stay. Last month, we launched a new spacecraft as part of a reenergized space program that will send American astronauts to Mars.

—President Barack Obama, State of the Union Address, January 20, 2015


INTRODUCTION

The Dream

A prediction:

In the year 2027, two sleek spacecraft dubbed Raptor 1 and Raptor 2 finally make it to Mars, slipping into orbit after a grueling 243-day voyage. As Raptor 1 descends to the surface, an estimated 50 percent of all the people on Earth are watching the event, some on huge outdoor LCD screens. At this juncture of Earth’s and Mars’s orbits, it takes about twenty minutes for signals to reach the home planet, so people back on Earth are caught in a strange warp of time and space. As the ship descends to Martian soil, the four astronauts aboard could already be dead if something has gone wrong.

Nearly a decade of anticipation has come down to this moment: the spacecraft inches to the surface as the blast effect of braking rockets kicks up red dust. An Earth-bound audience waits eagerly as an announcer reminds them of a press conference that took place years earlier—a meeting that shocked the world and embarrassed NASA, which was still at least two years from testing its Mars spacecraft with humans aboard. On that day, the company behind this private effort to reach Mars revealed that it was about to build a series of huge rockets to transport people to Mars, and that within a decade it would launch one or two of them to effect the first manned landing on the Red Planet.

As Raptor 1 settles into a massive crater near the Martian equator, the astronauts aboard are already thinking ahead. Time is precious. If all has gone well with the first landing, Raptor 2 will follow within hours, carrying more explorers on board. First on the astronauts’ punch list is the deployment of a base camp habitat, part of the enormous cargo the ships have carried. They must also inflate “buildings”—domed, pressurized tents made of exotic materials that will increase their living area and act as greenhouses in which to grow food.

Some environmental similarities exist between Earth and Mars. The Martian terrain looks a lot like certain parts of Earth—the dry valleys in Antarctica or the high deserts on Hawaiian volcanoes. Many other factors will prove to be extremely challenging. A day on Mars is only thirty-nine minutes and twenty-five seconds longer than a day on Earth, but a Martian year is far longer than one on Earth—687 days—making seasons twice as long. Mars’s orbit is oval, meaning seasonal variations between winter and summer are more severe than those on Earth; in the southern hemisphere, summers are warmer and winters are colder. Ultimately these Martian settlers intend to establish two bases, one below the equator in the southern hemisphere for summers and one north of the equator for winters.

But now, within twenty-four hours, the first humans to walk on Mars must begin their most important task: finding water. They must determine if there is, as NASA landers and orbiters have predicted, enough water in the surface soil, called regolith, to support both their hydration needs as well as serve as a stock for making more of the oxygen they will consume. The astronauts purposely landed in a crater that a NASA orbiter spotted as having a smooth sheet of pure water ice. If that sheen isn’t ice, they will need to find a second site nearby with a high percentage of ice in the regolith. If that sort of ice cannot be found nearby, the astronauts will deploy ground-penetrating radar to find underground water, and then drill.

Long before the next ships arrive (two years from this moment), these astronauts must build more permanent structures, possibly out of bricks they make from the regolith. Although today is sunny and relatively warm—about 50 degrees Fahrenheit—temperatures will plunge as darkness approaches, turning the environment into something akin to a bad night at the South Pole. Landing near the equator allows the astronauts to take advantage of milder temperatures that can reach 70 degrees Fahrenheit on a summer day. But at night, the temperature easily reaches minus 100 degrees, and structures will be needed to insulate the astronauts from the cold as well as to protect them from solar rays that are almost unrestricted by the thin atmosphere.

In the event that everything goes wrong—they cannot find a good water supply, the radiation effects are more severe than predicted, or one of the ships is badly damaged on landing, they will hunker down and await a decent launch window for the long trip back to Earth. Otherwise, they are here to stay.

These first explorers, alone on a seemingly lifeless planet as much as 250 million miles away from home, have everything in common with the trailblazers who preceded them—the great explorers throughout history who scaled mountains and sailed oceans to create new lives. And yet, despite their commonality with explorers of years past, these spacefaring pioneers are in every way more important than any explorers who have ever preceded them. Their presence on Mars represents the greatest achievement of human intelligence.

Anyone who watched Neil Armstrong set foot on the moon in 1969 can tell you that, for a moment, the Earth stood still. The wonder and awe of that achievement was so incomprehensible that some people still believe it was staged on a Hollywood set. When astronauts stepped onto the moon, people started saying, “If we can get to the moon, we can do anything.” They meant that we could do anything on or near Earth. Getting to Mars will have an entirely different meaning: If we can get to Mars, we can go anywhere.

The achievement will make dreamy science fiction like Star Wars and Star Trek begin to look real. It will make the moons of Saturn and Jupiter seem like reasonable places to explore. It will, for better or worse, create a wave of fortune seekers to rival those of the California gold rush. Most important, it will expand our vision as far from the bounds of Earth’s gravity as we can imagine. When the first humans set foot on Mars, the moment will be more significant in terms of technology, philosophy, history, and exploration than any that have come before it, all because we will no longer be a one-planet species.

These explorers are the beginning of an ambitious plan, not just to visit Mars and establish a settlement but to reengineer, or terraform, the entire planet—to make its thin atmosphere of carbon dioxide rich enough in oxygen for humans to breathe, to raise its temperature from an average of –81 degrees Fahrenheit to a more tolerable 20 degrees, to fill its dry stream beds and empty lakes with water again, and to plant foliage that can flourish in its temperate zone on a diet rich in CO2. These astronauts will set in motion a process that might not be complete for a thousand years but will result in a second home for humans, an outpost on the farthest frontier. Like many frontier outposts before it, this one will eventually rival the home planet in resources, standard of living, and desirability.

These pathfinders have embarked on a journey that has implications far into the future. Their greater mission is to establish a spacefaring society that maintains a system of spaceports for rockets, allowing easy liftoff from a planet with low gravity. From there, humans can travel to the outer reaches of the solar system.

When these rockets land on Mars in the near future, it will be far more than a great moment for exploration. It will be nothing less than an insurance policy for humanity. There are real threats to the continuation of the human race on Earth, including our failure to save the home planet from ecological destruction and the possibility of nuclear war. Collision with a single asteroid could eliminate most life, and eventually our own sun will enlarge and destroy Earth. Long before that happens, we must become a spacefaring species, capable of living not only on another planet but ultimately in other solar systems. The first humans who emigrate to Mars are our best hope for the survival of our species. Their tiny base will grow into a settlement, and perhaps even a new species that will expand rapidly. The company which built the rocket that brought them there is building hundreds more rockets. The intention is to create a viable population of 50,000 within a few decades. They can preserve the collective wisdom and achievement of humanity even if those of us back on Earth are annihilated.

The truth is that it has been possible to reach Mars for at least thirty years. Within a decade or so of the Apollo 11 mission that landed the first humans on Earth’s moon, we could have landed humans on the Red Planet. Almost every technology required has long been available. We simply have not chosen to pursue the opportunity.

The backstory of that mistake is worth understanding—how a single decision by one US president stunted space travel for decades, how we might have inspired two generations of earthlings with humankind’s ability to deliver on almost anything our brains can imagine. Nearly five decades ago we had the ability to extend ourselves into the solar system and beyond.

Now private rocketry has opened a new window to the stars. Perhaps the need to explore is built into our DNA; homo sapiens began venturing out of Africa about 60,000 years ago, pushing beyond the horizon until they populated the entire globe. Exploration may be connected to human survival. But it has also led to colonization of lands already occupied, the devastation of cultures, and the plundering of resources.

The settlement of Mars is about to happen far sooner than most people realize, and in a nonregulated way. Most of this book is an examination of the astonishing fact that we have the capabilities to build on Mars. But this book is also a wakeup call. The potential is enormous, but the pitfalls are numerous. The time to think is now.


1

Das Marsprojekt

When Robert Goddard launched the first liquid-fueled rocket to a grand altitude of forty-one feet in 1926, could he have possibly imagined we’d be touching down on Mars 101 years later? Yet the path is surprisingly straightforward. You can draw a line from those first astronauts that will land on Mars in 2027 straight back to one person: a former SS officer in World War II named Wernher von Braun. As his designs, built on Goddard’s inventions, rained ruin on London, von Braun’s genius for rocketry became all too obvious. He gave Adolf Hitler weapons of terror that shocked the world. Yet by 1948, only four years after von Braun’s sophisticated V-2 rocket was launched across the North Sea, the thirty-six-year-old engineer found himself living at Fort Bliss, Texas, with a team of German rocket-scientist colleagues, all of them prisoners of peace.

The US Army team that spirited von Braun and his engineers out of Germany reportedly allowed them to leave the base only with an escort, and so von Braun and his men spent their days uploading their extraordinary expertise into the minds of Americans who were trying to build a ballistic missile. But often they had little to do. So the former head of the world’s most advanced rocket program decided to write a book about his favorite subject—space exploration. The book wasn’t published until 1952, and then only in German, as Das Marsprojekt. In 1953 the University of Illinois Press published it in English as The Mars Project. To this day, the ninety-one-page brief remains the most influential manual on space travel ever written. It has never become obsolete, and much of it still serves as a guide to getting humans to Mars.

The vision von Braun set out in his book was massive—it involved seventy men flying on a fleet of ten spacecraft, three of which were cargo ships that would not return.

“I believe it is time to explode once and for all the theory of the solitary space rocket and its little band of bold interplanetary adventurers,” von Braun wrote. “No such lonesome, extra-orbital thermos bottle will ever escape earth’s gravity and drift toward Mars.”
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“Within twenty years, humans will live on Mars. We’ll need to.”
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