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Chapter One


  An Asteroid Strikes
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M. Ahmetvaleev, a local resident, shot this photograph of an asteroid streaking across the sky above Chelyabinsk, Russia, on February 15, 2013.




 

On February 15, 2013, the sun rose into a soft blue sky over the Russian city of Chelyabinsk. People bundled up tightly against the freezing weather and crunched their way through the snow past the low concrete buildings and warehouses. At 9:20 a.m., some of them noticed a strange bright point, high in the sky. It slowly grew bigger and bigger. Two smoky trails followed behind.

The fourth grade students of School No. 37 were settling in for the day with a substitute teacher, Yulia Karbysheva. Suddenly an intense flash, like a second sun, blazed across the sky.

The fourth-graders rushed to the window to see what it was.

Yulia had no idea what was happening. She yelled to her students: Duck and cover! The children crawled under their desks and wrapped their arms around their heads.


 


[image:  ]

The Chelyabinsk fireball flashed with a blinding light as it blasted through the atmosphere at more than 40,000 miles (70,000 km) per hour.




 

Then—ka-bang! crash!—glass exploded in through the classroom windows, slicing Yulia’s leg and arm. Her forty-four students cowered under their desks, unharmed. More explosions—bam, bam, bam, like gunshots—blasted across the whole city. Chaos erupted.

Buildings rattled, roofs collapsed, and windows shattered, spraying glass shards everywhere. Doors banged open, furniture shook, and dishes flew across rooms and smashed to pieces.

People screamed and panicked. Car alarms blared, adding to the confusion.

Reports from all over Chelyabinsk flooded social media.

“We got an awful jolt, like an earthquake,” one person wrote.

“Windows were blown out, furniture was jumping. I am shaking now,” another reported.

“It is a nightmare,” a third witness shared. “I am still young; I don’t want to die!”
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The shock wave from the Chelyabinsk asteroid shattered windows all across the city. Employees survey the damage done to the foyer of the Chelyabinsk Drama Theatre. 




Some people thought a nuclear bomb had exploded or a war had begun. “My heart is still beating two hundred heartbeats a minute,” one mother wrote on a local web forum. “I saw this terrible flash, it was red-orange! My eyes are still hurting. I turned off all the lights, sat my kids on the couch and waited. Oh my God, I thought the war has begun.”
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A chair-size chunk of the Chelyabinsk asteroid busted a hole through the thick ice of Lake Chebarkul.




 

A clue about what really happened lay more than fifty miles (80 km) away in the middle of a frozen lake in the Siberian wilderness. People nearby had followed the ball of light as it soared across the sky. They trudged across the snow-covered ice until they came to an eerie sight: a twenty-foot-wide (6 m) round hole in the thick ice. As they peered into the dark water, someone joked: “Now green men will crawl out and say hello.”

No aliens sprang from the hole, but the locals were right—the flash and blasts were caused by an object from outer space. An asteroid the size of a six-story building and heavier than the Eiffel Tower had careened toward Earth and exploded in the sky. The largest piece left, about the size of a chair, had landed on the bottom of the lake. Thousands of smaller pieces littered the ground for miles.

No one saw the Chelyabinsk asteroid coming, yet scientists have a good idea of how it got there. Most asteroids that approach Earth come from the main asteroid belt, an area where millions of the huge space rocks orbit the sun between Mars and Jupiter.
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These two fragments of the Chelyabinsk meteorite were found in a field between two villages outside the city. The broken fragment shows a light-colored interior and the dark fusion crust formed during the rock’s fiery journey though the atmosphere. The unbroken fragment on the right shows a complete fusion crust.




 

Asteroids in the belt between Mars and Jupiter generally stay there for billions of years. But sometimes an asteroid is bumped out of the belt by the gravitational pull of objects around it, from a collision, or even from the pressure of sunlight on its surface. When this happens, the asteroid’s orbit becomes unstable and it can begin to swing near Earth. Within a few million years, most near-Earth asteroids will do one of three things: crash into the sun; get pushed out of the solar system; or crash into a planet, perhaps Earth.
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THANK YOU, ATMOSPHERE!


The Earth is getting pummeled by small fragments of asteroids all the time, and most of the time no one notices. That’s because the atmosphere does a really good job protecting us.

How does something so light and airy protect us? The atmosphere is a layer of gases around the planet, held in place by gravity. When an asteroid comes screaming through the atmosphere, the gases compress around it quickly, heating and incinerating the object. The atmosphere is like a giant laser, blasting apart anything that flies fast into it.

While some larger objects can get through, they rarely cause much damage. Why? Because the Earth’s surface is mostly covered by vast oceans, asteroids that manage to make it through the atmosphere will most likely hit water.





 

Scientists think the Chelyabinsk asteroid originated during the birth of the solar system some 4.6 billion years ago in the main belt. About a million years ago, a chunk of rock broke off or spun off from a larger asteroid. Orbiting objects move very fast, so the huge rock hurtled toward our planet at forty thousand miles (64,374 km) per hour, about fifty times the speed of sound.

When the asteroid slammed into our atmosphere in 2013, friction slowed and heated the rock until its outer surface began to melt and vaporize. At about twenty-five miles (40 km) above the Earth, large chunks began cracking off. The pressure grew and grew as the asteroid hurtled toward the ground until it exploded in a blinding flash, pushing a shock wave more powerful than thirty atomic bombs toward the city. Though the Chelyabinsk asteroid was relatively small and the atmosphere prevented it from hitting the Earth intact, the extent of the damage was frightening.
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Photos of all the asteroids and comets that have been visited by spacecraft as of August 2014.




 

The blast injured more than 1,500 people, mostly by knocking them to the ground or cutting them with flying debris, as happened to fourth grade teacher Yulia Karbysheva. Pressure from the shock wave damaged more than seven thousand buildings—including 360 schools. Destruction stretched sixty miles (100 km) out from the city.

Luckily, the asteroid wasn’t bigger—or made of something really hard and strong, like iron. Luckily, the asteroid broke apart in the atmosphere before the massive rock could smash into the city. Luckily, no one died.

We may not be so lucky the next time.

Many more asteroids approach Earth than you might imagine. Every minute of every day the Earth is pummeled by rocks and particles from space —one hundred tons of space rocks daily. That’s the equivalent of a hundred pickup truck loads. Usually the “rocks” are space dust no bigger than grains of sand that are obliterated in a bright flash of light, when they hit the atmosphere. We call these streaks of light falling stars; scientists call them meteors.
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An artist’s concept of collisions that took place during the birth of our solar system.



THE BIRTH OF THE SOLAR SYSTEM—AND THE ASTEROID BELT


Roughly 4.6 billion years ago, when the solar system was beginning to develop, gases, dust, and bits of rock and metal began to pull toward each other from the force of their gravity. Small bits clung together, creating bigger chunks. Over time some grew ever larger and rounder, eventually collecting everything in their path and becoming our planets.

The rocky planets clustered close to the sun while the gaseous planets dominated the outer solar system. When Jupiter took shape, its gravity prevented some of the huge rocks in the gap between itself and Mars from growing any larger. Instead, the bodies smashed into each other, breaking into fragments. Today these irregularly shaped blobs of rock, metal, and dust—called asteroids—circle the sun, spinning in the belt as they orbit.

Many modern television and movie scenes give us the impression that the asteroid belt and other asteroid fields in the universe are thickly littered with rocks. In the movie The Empire Strikes Back, Han Solo flies through an asteroid field jam-packed so tightly with rocks that spacecraft pursuing him get smashed between them. On Star Trek, the ensign of the starship Enterprise also has to dodge and weave to make it through asteroid belts.

But the truth is, most of the asteroid belt is just cold, black, empty space. If you put all the rocks in the belt together, they would make a tiny mass, much smaller than our moon. And this material is spread out over an enormous area, like a few rubber ducks floating in a huge ocean. In fact, if you were standing on one asteroid, other asteroids would just look like faint stars, if you could see them at all.





 


But many asteroids careening through our solar system are much bigger and have the potential to cause much more damage. Astronomers estimate that the asteroid belt alone holds more than two hundred asteroids at least sixty miles (100 km) wide. More than 750,000 are a half mile (800 m) across or wider. Smaller asteroids, like the one that struck Chelyabinsk, number in the millions.

About once a year, a car-size asteroid strikes the Earth. Most of these blow up in the atmosphere like Chelyabinsk without causing much damage. But roughly every five thousand years, the Earth is struck by an asteroid as big as a football field. And every few million years, an asteroid large enough to trigger global disasters strikes.
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That’s why a group of dedicated scientists are working as fast as they can to understand the dangers these space rocks pose, to track any that might be on a collision course with Earth, and to create a way to stop them before it’s too late. The quest begins with the search for pieces of asteroids that land on the ground, called meteorites, which can tell us more about these strange and potentially dangerous space rocks.
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