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Introduction 

Blast off to a new world with The Everything® Kids’ Astronomy Book! Every chapter offers a new adventure with places never before touched by humans and others that have never been seen, yet they are all out there just waiting for you. Page by page you can discover what lies beyond the world you know so well, and maybe even who might be out there, if anyone. So grab a friend and prepare to launch your way to nearby planets or faraway galaxies.

Will you choose to go where no one else dares to go, like the mysterious black holes and potential time warps? Or how about taking an eighty-year journey with a comet? Maybe you can solve all the unanswered questions of time and space and why light travels the way that it does. There are tons of activities to explore space and to see how it feels to float free of gravity. Your journey into space starts inside this book where you and your family and friends will find games and activities that will challenge your mind and your skills as astronomers and astronauts. Together you can cook up edible planets, create your own black holes, and possibly invent a new type of candy bar. Or maybe you will want to invent your own alien or become stars. Who knows, you may be the one to solve the mystery of dark matter or find where the universe starts or stops.

In the pages of this book you will find information on how to build your own sky-watching kit and how to change your room into a small universe. You can also find out why people thought the sun circled the earth and how they discovered the truth. Each chapter is jam-packed with plenty of questions you can use to stump your friends while you explore the skies and rocket away to endless galaxies. For fun, you can experience the life of an astronaut first hand at your own astronaut party. Together you can travel through time to a place few people have gone, and learn what the future may hold for everyone who lives in our universe.

Before you are through, you can take a trip to the far side of the moon, discover what makes Neptune so stormy, and explore the world of the extraterrestrial to see why some people think aliens could exist. It will be easy to impress your friends and family as you learn how to locate stars and the many other things in the sky. Everyone will enjoy tasting a part of space when you make an edible planet. And who wouldn’t like spending some time outside under the stars? So get out your blanket, find a pair of binoculars, and join in the fun of unraveling the mysteries of space!





Chapter 1 
The Universe and Beyond 
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One of the first songs many children learn to sing is “Twinkle, Twinkle Little Star,” but have you ever thought about the second line in the song: “How I wonder what you are?” Long before you knew what a star really was, you could see them shining in the sky at night. If you have ever tried to count all those stars, you probably guessed that there were a few hundred of them.



	FUN FACT

Can You Name These Tunes?

Did you know that the song “Twinkle, Twinkle, Little Star” has the same tune as the Alphabet song? For fun you could hum the tune and ask different people what song they think it is.




More Than Meets the Eye 

One way to count all the stars in the universe would be to count so many each night, but don’t expect to find them in the same place at the same time. If two weeks have gone by, start looking for them an hour earlier. Many years ago people noticed that the stars seemed to be in different places from time to time, so they believed that the stars were circling our earth. Now scientists know that as the earth moves in its orbit around the sun, different areas of the sky are revealed. The North Star is the only star in the Northern Hemisphere that does not move as clusters of stars circle around it.

Some people also began to wonder what might lie beyond the stars that they could see. As they studied the stars, they came to believe that the universe, the space around them, was composed of billions of star groups and each of these groups also contained billions of stars. Some scientists wondered, could there be even more stars? Could there be another universe beyond this one?


	WORDS to KNOW

UNIVERSE: The universe is everything around us as far as the eye can see. It contains stars, galaxies, planets, space, and us. Some people think there are other universes that go on beyond the one where we live.



Long Ago 

If you find it hard to believe that there are so many stars in the universe, just think about the number of people that live on our world. You know there are only a few people in your family and not many people live in your hometown. When you watch television, you see there are many people in other countries around the world, but does it seem possible that there are billions of people on our world since you never see all of them? Did you ever ride in a plane and as it flew higher and higher, discover how much more of the world you could see? It was always there, just like our universe, but you couldn’t see it! If you asked a grownup why the plane stayed up in the air, he might have told you how he thought it worked or joked about his super powers holding it up there! You wouldn’t believe that story or myth, but people living thousands of years ago believed that their gods were controlling everything here on Earth and in the skies. Some thought that a god rode the sun as it traveled across the sky; others named the stars and planets after their gods, and even referred to them as “heavenly bodies,” as many people still do today. Each country developed its own myths. Some even made up stories about the shapes formed by the clusters of stars in the sky.

Imagine what your friends would say if you announced that a god lived on the moon and made the moon increase in size when it rose above the horizon and then made it shrink when it was high in the sky. Can you think of other myths you could tell each other? It does seem almost more like a story than something real, when you think about a universe born billions of years ago. Although the universe has been around for a long time, scientists think it may have formed very fast. Because the universe is constantly expanding, even the best experts can only guess how big the universe is or what shape it may be. Traveling millions and millions of light years to find the answers may take some time, but technology is getting us closer and closer each day. How big or what shape do you think the universe is?




	Going Backwards? 

 Scientists call the start of the universe “The Big Bang.” What do they call the theory that when the universe ends it will collapse in on itself? To learn this name, color in the letters that are not Z, Y, or X. Then read the dark letters from left to right, and top to bottom.
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	WORDS to KNOW

ASTRONOMY: Astronomy is the study of all things in space. The people who watch the skies for new stars or planets or changes in the ones that have already been discovered are called astronomers. Astronomy is a type of science.



The Big Picture 

One way to see the world from a bird’s-eye view is to visit a Web site that shows your town and house from space. At Web sites such as www.terrafly.com, you can view your house from the sky! The picture starts out above your town like a bird or the pilot of a plane might see it. As the picture zooms in closer, you can see each house and the cars parked close by. To see this type of aerial map you can type in the words “aerial map” into your search box. Many of the sites offer you a chance to zoom in from space to your neighborhood or school. Another way to imagine how big the universe is would be to take a map of your country and mark where you live on the map with a piece of chalk. Although your town may seem large to you, on most maps that cover large areas it will just be a dot. In a map of the universe, our planet would also be a small dot.


	How Big Is Big?

Astronomers figure that the universe has about 100 billion galaxies. If each galaxy has 100 billion stars, that adds up to a HUGE number—10 sextillion stars! Think about it this way: Ten thousand is a 10 followed by three zeroes, and ten million is a 10 followed by six zeroes. To find out how many zeroes are in 10 sextillion, break this number substitution (A=1, B=2, etc.) code.
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Try This 

Glow-in-the-Dark Galaxy 

You can make your own spiral galaxy using a pinwheel and painting glow-in-the-dark or glitter paint on the top edges of each blade. Once it is dry, blow on the wheel to see how a spiral galaxy moves. If you used glow-in-the-dark paint, try it in a dark room. This is how our galaxy would look to someone out in space.





Countless Galaxies 

Have you ever seen the Milky Way? This collection of stars can be seen all over the world; it looks like a ring of milk spilled across the sky. It is a small part of Earth’s own Milky Way Galaxy, which contains billions of stars, and you can see it with your own two eyes. If you could see it from another galaxy, it would look like a pinwheel that rotates every couple of hundred million years. Other galaxies may look like a racetrack or a splatter of paint. Did you know that if someone gave you a penny and then doubled that amount each day, you would soon have more money than you could ever spend? The same is true for our galaxies; there are just too many to be counted.

Sailing, Sailing 

The Milky Way Galaxy and other galaxies in the universe display many of the bright stars that sailors in ancient times used like the map your family uses when you go on vacation. These early stargazers were the first people to practice astronomy; they were studying the universe, although they could only see the brightest stars and a few of the planets. Today, sailors can travel over the seas using instruments that focus on the stars to guide them. If you are lucky enough to know someone that sails a boat, ask if they will show you how their instruments work.

[image: 9781598695441_0014_001]

WORDS to KNOW

GALAXY: A galaxy is a group of stars out in space. There are numerous galaxies in the universe. The galaxy we live in is a spiral galaxy. Galaxies can come in different shapes and sizes.



In the Neighborhood?

You may have heard of the Andromeda Galaxy, because it is fairly close to Earth, less than three million light years away. It can be seen without using binoculars on a clear night! Check your friends’ knowledge of astronomy. Ask if they have ever heard of the two dwarf galaxies that can only be seen if you are in the Southern Hemisphere. They are known as the Large and Small Magellanic Clouds and seem to be held in place by the Milky Way’s gravity! All of these galaxies, including the Milky Way, are part of what is known as the Local Group. Visit your local library and see how far away some of the distant galaxies would be! Weren’t you surprised how many were scattered throughout the universe?

A Closer Look 

Like the early astronomers, you may need to practice moving your binoculars closer or farther away from your eyes until you can see clearly. If you know someone who owns a pair of binoculars, ask them if they will let you look through them in the daytime. Can you see a street sign or a building that is far away from you? What is the smallest thing that you can recognize?

[image: 9781598695441_0015_001]
Round and Round They Go 

Do you ever say the sun is “coming up”? It really does seem like the sun is traveling around our earth. The Greek astronomer, Ptolemy, thought the same thing almost 2,000 years ago; many centuries later, a stargazer named Copernicus claimed that our planet really circled or made an orbit around the sun! Each month you can see the shape of the moon change, but around 400 hundred years ago, a famous astronomer called Galileo was watching the changing shape of the planet Venus! This proved to him that it did revolve around the sun. You can go on the Internet and find pictures of Venus and learn when it would be the best time to view this phenomenon. Sometimes you can see it by using only a pair of binoculars. You probably already knew that the planets circle around the sun and that many of them have moons and rings that circle around them. But, did you know that our sun circles around the center of our galaxy? With so many things moving around here on Earth and out in the universe it is amazing so few things collide.


Just for Fun 

The Revolving Game 

To do this activity you will need several children to be planets and moons. One person can be Earth, another will be the moon, another will be the sun, and others will be the other planets. Once you have everyone in place, start revolving. (The sun stands in the center, the planets spin and revolve around the sun, and any planets’ moons revolve around them.) Remember that Earth will be spinning at the same time it is circling the sun. Now try trading places and do it again.



Observing Other Worlds 

Do you like to take trips? Everyone likes to see what’s beyond the curve in the road, over the top of the hill, or like Christopher Columbus, over the next horizon. Although you can’t really visit them, now that you know about all these interesting planets, moons, and galaxies, wouldn’t it be fun to take a closer look at them? Many cities have observatories that magnify what you can see with your eyes or binoculars and they welcome visitors. Maybe you have a smaller version of one of them in your hometown. If you can’t do either of these things, look at a calendar, one that shows the full and little crescent moons. See when the moon will be dark; it’s also called the new moon, because this is the best time to look at the stars and the galaxies. Make sure there are few clouds. Try to find a place where there aren’t any streetlights. Then gather up some of these things you may want for your own sky-watching kit:

• A blanket, so that you can sit or lie down 

• A set of binoculars, but try using only your eyes at first 

• A compass to help you to find the North Star 

• A pen and paper, so you can write down the stars you find 

• Some snacks 

See if you can borrow a star map from a grownup, so that you know where to begin to look for the stars. If you use a flashlight, the bright light may make it hard for you to see the stars after you turn it off, so be sure to cover the lens with red plastic wrap. Invite some friends and your family to go along, so they can enjoy the fun!


Which One?

Sir Isaac Newton first discovered the mystery of gravity when I almost fell on his head while he was sitting under a tree. Which one am I?

A. Orange 

B. Acorn 

C. Walnut 
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What Goes Up… 

Have you heard the story about Isaac Newton and the apple that almost struck him as it fell to the ground? He wondered why it didn’t remain in the air or even go up into the sky! Newton called the force that pulled the apple to the ground gravity.

After someone told you that the world was spinning, didn’t it make you wonder why you weren’t dizzy or why you didn’t fly out into space when you jumped up in the air? Have you ever ridden on the flying swings at an amusement park? Before the ride starts, the swings hang down, but as soon the machine starts spinning, the swings move upward. The rider feels as though she is flying off into space; scientists call this centrifugal force. As the ride stops, gravity pulls the swings back down to the ground. How many other rides can you name that use centrifugal force and gravity to make you feel like you’re in another world?


Try This 

Going for a Spin 

Ask an adult to tie a knot in a string and then thread it though a tennis ball. In an open area, hold on to the string and start spinning around; because of centrifugal force, the ball seems to pull more, the faster that you spin. When you get dizzy and stop, gravity will make the ball fall to the ground and probably you will, too.



Balancing Act 

Newton believed that gravity was also what held the moon close to the earth and the earth close to the sun. Like the swing on the ride, the moon is slowly moving out and away from our planet. The earth’s rotation is gradually slowing, its gravitational pull is less, and the moon’s spinning motion is moving it further out from the earth. Over time this has made our days longer. Scientists believe that, long ago, a day lasted several hours less than it does now. Gravity affects everything we do each day. Turning a corner too fast on your bicycle and landing on the ground afterwards is just one example of centrifugal force and gravity at work. Can you think of others?

A Real Balancing Act 

Can you balance a ball on the palm of your hand? How about spinning it on the tip of your finger? It might be easier if you try twirling a coin on a tabletop. Balance is very important to all things in the world and in space. There needs to be just enough rain and sunshine for crops to grow, and there must also be a balance between the day and night. The universe seems to be based on a balance between push and pull. If gravity was too strong here on Earth, you could barely lift your feet to walk, which would be like walking through water. If we didn’t have enough gravity, you might have to wear weights to keep you on the ground. Ask your family if you can wear a pair of their big boots or heavy shoes around for a few minutes to see how it would feel to have more weight pulling down on you. Having balance, especially balance in our gravity, is a wonderful thing.


WORDS to KNOW

GRAVITY: Gravity is the force that pulls things toward the earth. There is also a gravitational force in many other areas throughout the universe that seems to hold things together.
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One in a Billion 

With billions of stars in the sky, it’s not easy to find one star in particular! Can you find the five-pointed star that is hiding in this corner of the galaxy?




	Try This 

Taking the Long Way Around 

Many galaxies are elliptical, shaped more like a racetrack than a circle. If you want to see if the stars on the inside edge of a galaxy would go around faster than the stars on the outside edge, challenge one of your friends at a nearby racetrack! Go around once and see if the one on the inside track wins. Then trade places to see if the one on the inside track still wins.



You’ll Get a “Bang” Out of This 

Have you ever placed a drop of water on one of those capsules with a foam sponge inside? Almost immediately, a foam animal appears. Now imagine that the capsule is smaller than a grain of sand and the foam is really made of super hot material that grows thousands, maybe millions or billions of times larger within seconds. Many scientists are uncertain if the creation of the universe was a quiet event like the growth of the sponge or if there was a “Big Bang” like fireworks, only louder, when it happened. Some believe that they know when the Big Bang happened because they have learned how to measure the age of the galaxies and the radiation created by the event that still lingers all around the edge of the universe. Just imagine if we were having a cake for the universe’s birthday party, we would need around 15 billion candles!

Can you name the visible colors in a rainbow? Each color has a frequency wave, just like the numbers on your radio. Many astronomers use special instruments on their telescopes to determine which one of these colors or frequencies a star or a galaxy sends out. A redshift or low-frequency wave indicates that they are speeding away from the Milky Way Galaxy. If the red-shift amount increases as you observe another galaxy (this means the other galaxy is moving even faster). If you were in another galaxy, it would seem as though our galaxy was speeding away from it. Does this make you wonder where the center of the universe really is? If you want to see an example of this, type in the words “Hubble & center of universe” in your search box on the Internet and see what you think!

[image: 9781598695441_0019_001]
Light Years Away 

A farmer might think that a light year means that an ear of corn is smaller than last year, and a weatherman might use the words to tell you there wasn’t a lot of rain in the last 365 days. Can you think of other meanings for the word “light”? An astronomer would be describing how many miles light would travel in a vacuum over the length of a year, which is over 5,000,000,000,000 miles! The spacecraft, Voyagers 1 and 2, after making a journey lasting for almost 30 years are just reaching the edge of the system that holds the sun and its planets. Light traveling at 186,000 miles per second would only take minutes to cover the same distance. If you would decide to become an astronomer right now, you might still be able to receive information from these ships for about fifteen more years! Even after we lose contact with these spacecraft, they could travel for many more years.


	Sweet Scientists 

Start at a letter marked with a dot. Collect every other letter as you spiral into the galaxy. When you get to the center, go back the way you came, collecting the unused letters until you reach the dot again. Write the letters, in order, in the spaces provided. When you are finished, you’ll have three silly answers to the riddle!

[image: 9781598695441_0020_001]
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Do you like puzzles? If you do become an astronomer, maybe you will be able to find the answers to some of the questions about the universe. Even the most intelligent scientists admit that they don’t know the exact size, shape, or age of the universe. They are still guessing about how it began or if the galaxies will continue to move away from the center of the universe. Do you think that eventually Newton’s gravity will start pulling everything back into that small space where it all began?


Which One?

What goes up must come down—that is my law. Without me you would float through the air like a feather. Which one am I?

A. Centrifugal force 

B. Friction 

C. Gravity 

D. The wind 

[image: 9781598695441_0021_001]



Just for Fun 

It’s in the Bag 

Have you ever popped a balloon when it is full of air? Most astronomers think the big bang may have happened in a similar way. To see the force of the big bang at work, blow up a small brown paper bag and punch it until it pops. You might even have a contest to see who can pop their bag first.




Going Out with a Bang 

If you have ever mixed baking soda with vinegar, you have seen how something fairly small can instantly become fairly large. It is thought that when the universe was born it started out small like a grain of sand but grew very quickly into the almost endless skies we gaze at today. The universe is constantly moving and spreading to places unknown. What could cause such a large explosion? Scientists have different theories of how the universe was formed, but most of them feel the big bang makes the most sense and explains all the things we are still seeing billions of years later.





End of sample




    To search for additional titles please go to 
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What are astronomers’ favorite candies?

Milky Way Bar

Starlight Mint
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None. Astronomers
can see stars better
when it is dark!
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How many astronomers
does it take to change a lightbulb?

Break the Last-to-First Code to find out!
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— Find the proper column for
each word in the list. Watch
out: There's an extra word!

— Write the words into the grid

from top to bottom.

— Read the shaded row across.
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