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Peter Aniol uses the first stars of the night to align his telescopes.
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The total solar eclipse over Svalbard in the Arctic Circle on March 20, 2015.



Moment of Truth



SHADIA HABBAL ALMOST CAN’T BEAR to look at the sky. It’s March 9, 2016, and she and her team of scientists have lugged some forty cases of equipment halfway across the world to Plun Island, Indonesia. They are here to observe a total solar eclipse. When she stepped outside her bungalow at four o’clock this morning to check the sky, it was so clear that she could see the Milky Way. But now dawn has broken, and clouds have moved in.

Since she first set foot in her school’s science lab as a high school student in Damascus, Syria, Shadia has wanted to understand things such as magnetism and gravity—the forces that power and move our solar system. Now she is a solar physicist at the University of Hawaii. And she travels the world chasing eclipses, hoping they will help her unlock the secrets of the sun.
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Shadia supervises as her team’s luggage and equipment are loaded onto a boat in Indonesia.



 

Once every eighteen months or so, the moon’s orbit causes it to pass directly between the sun and the Earth. When this happens, the moon covers the photosphere, or the bright circle of the sun. The sky becomes as dark as night, and a ghostly white halo appears. This is the corona, or the atmosphere that surrounds the sun. And an eclipse is one of the few times scientists can get a good look at it.

A year earlier, in 2015, Shadia braved subzero temperatures (and polar bears) to lead an eclipse expedition to the island of Svalbard in the Arctic Circle. Her observations there led to some surprising discoveries. She found strange disturbances in the corona, a turbulence that looked like smoke rings, that no one had seen before. She discovered that the way temperature is distributed around the corona was changing with the solar cycle, or the fluctuations in the sun’s magnetic activity that increase and decrease every eleven years. Maybe most perplexing, she found cool material floating in a part of the corona that was very hot, where it was not supposed to be. What did it all mean? Shadia hoped her next eclipse would help her solve the mystery.
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Judd Johnson sets up instruments in Svalbard.




 

Now, a year later, after twenty-two hours in planes, five hours in cars, and ninety minutes bouncing across the water in speedboats, Shadia and her team of scientists and engineers have arrived on an actual desert island in search of answers.

And it’s cloudy.

Studying solar eclipses can lead scientists to breakthrough discoveries about the sun. But it’s risky research. Eclipse expeditions can be expensive and challenging, taking scientists to remote and inaccessible locations in far corners of the world. The clock is always ticking. They have to be ready to start the experiment at the precise moment the eclipse begins, and they only have a few minutes to make their observations. There are no do-overs if they make a mistake. And if it happens to rain, or a wandering cloud passes in front of the sun at the wrong moment, the entire expedition will be a very expensive failure.
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The team in Svalbard.




 


As the day darkens into an eerie twilight, Shadia glances helplessly at her equipment, painstakingly calibrated and staring up at a sun that can’t be seen. Through breaks in the clouds, she can see that the moon has nearly covered the solar disk. At precisely 9:53 a.m., the sky goes dark. Totality.
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Clouds blocked the team’s view of the eclipse on Plun Island, Indonesia, on March 9, 2016.




 

The small knot of tourists gathered on the beach cheers as they catch fleeting glimpses of the shimmering corona through the clouds. But Shadia can’t enjoy the beautiful sight. Her heart sinks and she looks away, not wanting the rest of her team to see her deep disappointment. She might get some data from this eclipse, but not much. Certainly not enough to answer the questions that have been burning in her mind since Svalbard—and since she saw her first eclipse in India almost twenty years ago. This trip was almost a complete waste.
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The team on Plun Island.




 

Now she’ll have to wait a year and a half for another chance. Already, she’s thinking ahead to her next eclipse, in North America in August of 2017. She has seventeen months to plan, and she’ll need the time. This will be her biggest and most ambitious expedition yet.


CHAPTER 1

America’s Eclipse



TWO MINUTES AND THREE SECONDS. That’s how long Shadia would get to study what people were calling the Great American Eclipse.
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People traveled from all over the country—and around the world—to see the Great American Eclipse of 2017.




 

On August 21, 2017, a total eclipse of the sun would cut across the United States from coast to coast for the first time in ninety-nine years. Every eclipse is remarkable, but what would make this one special was how many people would be able to see it. Even though total eclipses occur fairly often—about seventy-five times each century—much of the time, the moon’s shadow passes over remote or unpopulated areas where no one is around to see it. An eclipse might pass over a desert, or across the open ocean. But this one would cross thirteen states, from Oregon to South Carolina. Some twelve million people lived directly in its path. Half of the country was within a day’s drive. “For so many people to be so close to the path of totality is very rare,” Shadia says. It was possible more people would see this eclipse than any other in history.
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PATH OF TOTALITY
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The path of totality for the Great American Eclipse cut across thirteen states. The last time a total solar eclipse crossed the United States was ninety-nine years earlier.






For six years, Shadia had been helping the country get ready. She and other scientists and educators met with local governments, police and fire departments, state and national parks, private companies, and schools. They wanted people to be excited about the eclipse, but also prepared. They knew that millions of people would travel to see it. Many of them would want to be in rural areas and small towns. If these communities didn’t plan ahead, they might be overwhelmed by tourists. They would need to find space for extra campgrounds, plan for traffic jams, and rent lots of portable toilets!
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Shadia also talked to people about how to watch the eclipse. She wanted people to know how to protect their eyes and enjoy the eclipse safely, but she also wanted them to really see it. The partial phase of an eclipse can hurt your eyes if you look at it directly, but it’s safe to look at the sun during totality—in fact, that’s the only way to see it. “My concern is that people won’t remove their glasses during totality,” Shadia says. “I tell them, if you can’t see anything anymore through the glasses, then you should remove the glasses and look at the corona.”
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Shadia was eager for people to see the corona; she thinks it’s one of the most beautiful and amazing sights in nature. She also hoped that watching the eclipse would get more people interested in science. An eclipse is a chance for people to observe the actual movement of the solar system, and to think about the forces that cause that movement, like gravity.



[image:  ]
On





 


[image:  ]



 





 


[image:  ]



 





[image:  ]





 


[image:  ]



 







 


[image:  ]





SAFETY FIRST
 



	

	





[image: A diagram showing how you can view an eclipse through a pinhole viewer. The sun shines through the pinhole and then onto a piece of paper.]
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THROWING SHADE
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