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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 

[image: 9781598695441_0010_001]

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?


[image: 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?


	[image: 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. [Answer]
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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.
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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 
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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?


[image: ]
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.


[image: 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.




	[image: ]
Try This

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!
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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.



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 
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Just for Fun 

It’s in the Bag 
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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.


Chapter 2 
  The Sun, the Center of Our Solar System 
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A long, long time ago, astronomers always thought the earth was the center of the universe. But today, scientists know it is the sun that influences everything. As the planets developed around the sun, its gravity determined their size, orbits, climates, and even how long their days and years would be. Without the sun, life could not exist on Earth!


[image: Words to Know]

SOLAR SYSTEM: Our solar system consists of eight planets, one dwarf planet, the sun, and all of the other items that orbit around it. Our solar system is just one of many in the universe.




Just for Fun 

Going Up?
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If you want to know what it feels like to travel in space, take a ride in an elevator in the highest skyscraper you can find. Does your stomach feel strange when you come down? Another way to get this sensation is by riding a rollercoaster or swinging high in a swing. The reason you feel this way is for a short moment you are defying gravity.



Too Hot to Handle 

You might remember an instance when an adult told you never to look directly at the sun. But if you had to guess, what color would you say the sun is? Maybe you have watched the sun as it was setting in the sky. Sometimes it looks as though it is on fire, especially when it is shining through the clouds. The reason it looks that way is because the sun is on fire. Can you guess how hot the fire at the center of the sun is? It is more than 25 million degrees on the Fahrenheit scale! That’s 250 thousand times hotter than the hottest summer day in Arizona. But what may surprise you even more is there are many stars in the universe that are thousands of times hotter than that. Have you ever wondered if it would be better if our sun’s temperature were just a little warmer or cooler? Scientists believe that it is just right for us. The other planets in our solar system are good examples of what our world would be like if we were any closer or farther from the sun—or if the sun’s temperature could be changed. Some stars are much hotter than the sun, which makes them burn up much faster. Fortunately, the sun is a cooler star that should be burning for many billions of years.

Out of the Dust 

What would you expect to find in something called a nebula? If you guessed stardust, you were right! A nebula is misty or cloudy type of body that’s filled with the gas and dust that was left in the universe after an old star or a supernova exploded. Something as simple as a bump from another explosion can cause gas and dust to start spinning around and picking up more material, resulting in this mass called a nebula.

Have you ever crushed the wrapper from a stick of gum? And did you notice that before you did that, the wrapper was several inches long, but after you have applied pressure, it was smaller than a pea? As a nebula is picking up more material, its gravity starts increasing and enormous pressure is placed on the center. It eventually becomes so hot that one particle of gas combines with another in a process called fusion! If you have ever watched a forest fire on TV, you know that a small spark can soon become an enormous fire. The fuel for the stars comes from hydrogen gas and it burns more quickly and much hotter than wood does. This star furnace can burn for millions or billions of years. But the hotter the fire is, the less time it burns. After it has used up all its hydrogen, the nebula may collapse inward, creating a very small star. Or it might explode outward, making another nebula filled with gas and dust. What do you think will happen next?

See for Yourself 

If you visit an observatory, ask your tour guide to show you some of the many nebulae (that’s the plural of “nebula,” meaning many of them) that are scattered throughout the universe—such as the Horsehead, the Crab, and the Rosette. Some of them you can see because another star’s light illuminates their dust, but astronomers have to guess where some of the other ones are because they are blocked by the light coming from other stars around them!


[image: Words to Know]

NEBULA: Nebulae can be both light and dark. If a star is shining on the nebula’s dust or is inside it, it will appear light. Sometimes a nebula will block the light from a star that is behind it, making it appear dark or black.




Which One?

I can be a solid, a liquid, or a gas. I am very important to the planet Earth and everything that lives on it. Which one am I?

A. Gold 

B. Air 

C. Water 

D. Rock 
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A Source of Energy 

Did you ever wonder what it would be like if we didn’t have the sun? Have you ever noticed how much cooler it is at night (when the part of the earth you are on is not facing the sun) or when it rains for several days? You probably enjoy snow days when you can build snowmen, but when the ground is covered with snow, the sun’s light can’t reach the ground, which means the sun’s energy is unable to be used and instead of heating the earth, it travels back out toward the universe. We need the sun’s energy to grow food, heat our planet, and give us light.

Have you ever heard of the scientist Albert Einstein or his famous formula, E=mc2? He used the letter ‘c’ in his equation to represent the speed of light. So if you take the speed of light (186,000 miles per second) times itself (186,000) or squared, it equals around 35 billion. He believed multiplying the mass of an object, (in this case, the sun’s gas,) by c squared (c2) (the speed of light times itself) revealed the amount of energy that was developed. When you multiply even a little mass by such a large amount, you have a lot of energy! By calculating all of this information, Mr. Einstein figured out that the hydrogen in the sun would be able to keep the world warm for a very, very long time. You can see the sun’s energy in full force in the summer time. It’s easy to see how hot the inside of a car is if it sits out in the sun, especially if the seats are dark-colored. For years people have been trying to find different ways to use the sun’s energy and warming power. Some people use solar panels mounted on their roofs to let the sun warm their house. Can you think of other ways to use the sun’s energy? Food is made from energy collected from the sun. Even petroleum products and coal were made from plants that used the sun’s energy to grow many, many years ago! Sun warms the waters in the ocean to grow plants to feed the plankton that feed the littlest fish to the biggest ones. If you want to see the sun’s energy at work, how about planting a sunflower? Just follow these easy steps:


FUN FACT

Gone But Not Forgotten 

Astronomers have a name and a measurement for the amount of sunlight that never warms the earth because it is reflected back into the atmosphere. They call this unused sunlight albedo.




[image: Words to Know]

LUNAR: The word lunar means of or about the moon. Many calendars are based on the time it takes for the moon to travel around the earth. This time is called a lunar month.



1. First you will need a large, sunny garden spot.

2. Once you have located your spot, loosen the soil a few inches deep.

3. You will need sunflower seeds meant for planting.

4. Plant the seeds a couple of inches deep.

5. Water your seeds at the time you plant them, and then as needed, allowing the ground to dry a little between watering.

6. When your sunflower is several feet tall, watch to see what the flower does as the sun crosses the sky.

Sitting in the Sun 

On sunny days, you can sometimes find a turtle resting on a log above the water, a cat curled up on a windowsill, or a snake stretched out on a rock. What all of these animals have in common is they are warming themselves in the sun. Humans, like other animals, also like to be in the sun. Every summer you can see people flocking to the beach, hoping to catch some rays. Not only does the sun’s warmth feel good, but small amounts of sunlight can also help to keep you healthy. One of the things people get from the sun is called vitamin D. To help everyone stay healthy, many companies add vitamin D to their milk and orange juice just in case you miss your daily dose of sunshine!

Have you ever counted the colors in the rainbow? These colors are the parts of the light rays that you can see, but the unseen light rays, called ultraviolet or UV, are the ones that burn your skin and cause sunburns. So, if you are going to be out in the sun for a while and you don’t want to wind up red as a beet, you will want to put on some sunblock (also known as UV sunblocking lotion). It is important to keep applying it, especially if you go in and out of the water. Another way to help prevent burning is to stay out of the sun during the hottest part of the day (which is usually early to mid-afternoon).
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Just for Fun

 So Hot! It Was So Hot!
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Maybe you have heard the expression “It was so hot, you could fry an egg!” Depending on the surface and where you live, sometimes you could. To see how hot the sun can make some things, lay a dark sock and a light sock in the sun. After ten minutes, check to see which one feels warmer. Which color of clothing do you think would keep you cooler?



Sun-sational Things 

You have probably seen lots of rainbows; especially if you have learned when and where to look for them. It is easy to spy them right after a rain, if it rains in the morning not too long after the sun comes up or in the evening right before the sun goes down. Do you know what causes the brilliant colors? It’s the sun shining through the moisture in the air after the rain has stopped. Another fun thing to watch for is sundogs, which look like colored lines curved around the sun when it is not too far above the horizon. Sundogs get their color from the ice particles that are floating in the air.

There are so many unusual and spectacular things to see. One example would be if you climbed up a mountain and stood on top of it; you might have seen a silhouette of your head on the clouds below you. The only way this could happen was if the sun was shining on your back and if the clouds below were filled with rain. Then your head’s shadow might have a halo surrounding it, just like the moon does at times. These strange sightings called “the glory” are very rare. You can increase your chances of seeing this if you are ever flying in a plane and sitting in a window seat away from the sun. If you watch closely you may see the silhouette of your plane on the clouds below, with colored rings completely encircling it!
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Try This

Making Your Own Rainbow 

If you don’t want to have to wait until the conditions are just right to see a rainbow in the sky, turn on your water sprinkler to send waves of water back and forth through the air. Make sure the sun is shining behind the water, and start watching for the rainbows to appear in the moving water.



The Air You Breathe 

Unless someone asks you to hold your breath, you probably never think about how lucky you are to be surrounded with just the right amount of oxygen in the atmosphere around you. The Earth’s atmosphere not only provides air for us to breathe, but it also helps to regulate the temperature of the planet. The sun provides the heat the planet needs to stay warm, but it also causes the winds that cool it down again. If someone asked you about the atmosphere, you would probably be thinking about all the layers that surround the earth, especially the ozone layer that helps protect us from those UV rays. Did you know that all of those layers combined extend to around 300 miles up into the air? The weight of all those layers on your body is called atmospheric pressure. Do you feel tired at the end of the day from all of that weight? If you’ve ever taken a trip through the mountains, you may have felt it was harder to breathe when you got to the top of the peaks because oxygen also gets thinner as you travel up through the atmosphere. If you had to guess, do you think the atmospheric pressure would be higher or lower as you neared the mountain’s top?
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[image: Words to Know]

ATMOSPHERE: The gases contained around an object in space are called its atmosphere. Earth’s atmosphere contains a combination of gases that produce the air we breathe.



Before people started traveling in space, they wondered if the earth was the only place in the universe that had an atmosphere. Scientists now know that many of the planets in our solar system along with other objects in the universe have atmospheres. Because these atmospheres aren’t filled with air like ours, but rather other combinations of gases, they would be very dangerous to a person’s health. After many years of studying space, they still aren’t sure that anywhere else has the right blend of gases that would allow people or animals to survive!


	Just for Fun 

What Did You Call That?

[image: ]

Can you name some of the different winds that move over the earth? A cyclone is just one kind of wind that is very strong. Can you stump your family or friends by asking how many different winds they can think of?



Sunrise, Sunset 

You may wonder, does every object spinning around in the solar system have periods of daylight and dark? Most of the planets, their moons, and the other rotating objects actually do. Earth’s solar day, with one sunrise and sunset, takes twenty-four hours to complete. Mercury, on the other hand, has a sunrise and then must wait until its next year for the sunset! Earth rotates from the West to the East, but several of the planets don’t. So if you landed on one of them, it would be just the opposite and you would see the sun rising in the West and setting in the East! Can you guess how many times a year the sun has a sunrise or sunset? If you said never, you’re right. The sun is always shining itself, even you can’t see it from where you are, so it never has a night. It takes less than thirty Earth days for the sun to complete a rotation around its own equator, while its poles take more than thirty days. Are you wondering how this can be? It’s because the sun is made of gas.

If someone asked you what was the most interesting feature on the surface of the sun, what would you say? Most people would probably say the sun’s spots.

Astronomers keep a close eye on these sunspots, which seem to increase their numbers in approximately eleven-year cycles. These spots, which move across the surface of the sun, allow them to keep track of the number of rotations the sun makes. They think the spots are proof of an intense magnetic force that moves from the center of sun to the outside surface. Once it reaches the surface it radiates as energy to the rest of the solar system. This energy from the sun also creates a strong solar wind that cleaned the areas around the planets after they were formed and still carries magnetic particles to them.

Keeping Track of Time 

Suppose that your family lost their way as they were driving across the country. What would they do? Most people carry a map to help them figure out where they are. They can also look at road signs and count the miles as they cross each intersection to find their location. On a larger map of the world, those intersections or lines are called latitudes and longitude! The parallel lines of latitude run east and west around the earth and start at the equator at 0 degrees. Slowly they increase to 90 degrees both north and south at the poles. All the parallel lines of longitude, called meridians, run north and south from pole to pole, across the equator, dividing the earth into sections that look sort of like an orange. The 0-degree point for longitude, known as the prime meridian, crosses the equator and passes through London, England. If you keep crossing these lines what do you think happens? Depending on the direction you are traveling, you will lose or gain a day. If you look at a globe, you can count the lines of latitude. Each one is equal to one hour of our solar day, so there are twenty-four sections. Pretend that it is noon in London. Then, if you travel westward, it will be noon at the place where you cross the next line; as you keep crossing the lines of longitude, in twenty-four hours it would be noon in London again. The strange thing is, it would be a day earlier! That’s why they put the International Date Line, where the date actually changes, out in the middle of the Pacific Ocean where it won’t cause so many problems.
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	FUN FACT 

The Long and Short of It 

The names or abbreviations for the times, A.M. and P.M., are thousands of years old. The M stands for meridiem or noon. The A means ante or before while the P means post or after noon.



Are You Scared of the Dark?

Imagine if there were no television and no radio and you knew very few people. If that wouldn’t be strange enough, then the sky starts to darken, the birds head for their nests, and suddenly the sun disappears! Would you know what was happening? It’s no wonder that some of the earth’s early inhabitants feared that this was a sign their gods were unhappy. To be sure they would have some kind of warning before this happened again, they built temples and machines to help them predict when the next eclipse or darkening of the sun might occur. Fortunately, solar eclipses don’t last long— only around seven minutes. Eclipses of the sun occur when the earth, the moon, and the sun are directly in line with each other. Even though the diameter or distance across the moon is much smaller than the diameter of the sun, the distance between the earth and the moon allows the entire surface of the sun to be hidden from sight. Any type of solar eclipse can only be seen from a small area on Earth, so observers are usually glad even to see a partial eclipse where it looks as though the moon has taken a bite out of the sun! Because an eclipse moves so quickly, a person would have to run over a thousand miles an hour just to outrun the shadow it makes as it moves across the earth.

Yes, the Earth Is Round!

Maybe you have seen an eclipse of the moon. Since they occur at night and the moon doesn’t turn black, it probably wasn’t as scary for the early people as a solar eclipse. Since you know what causes a solar eclipse, what do you think causes a lunar one? A lunar eclipse happens when the sun, the earth and the moon all line up together. When this happens, the earth keeps the sunlight from reaching the moon. Some of the very first astronomers decided that the earth had to be a round object when they saw the curved edge of the earth move across the face of the moon. If you would you like to see one of these rare sights, type in “eclipses & NASA” in your search box on the Internet. You will also find lists and catalogs there that will predict the dates of eclipses to come for thousands of years!

Long Nights, Short Days 

Did you ever wonder why the days are longer in the summer and the nights are longer during the winter? If you live in a place where you can watch the sun set, you might try looking to see where the sun is in the sky on June 21st compared to December 21st. June 21st is known as the longest day of the year in the Northern Hemisphere. Some of the first explorers soon learned that the further north you travel, the longer the days last. Have you heard of the land of the midnight sun? This land is located near the North Pole and named this because you can still see the sun at midnight! Unlike June 21st, December 21st is the shortest day of the year. These two days are known as the summer and winter solstices or the days when the sun seems to stand still! You might think all of this was caused by the earth rotating to the north and south, but it is actually the earth’s rotation around the sun that causes these changes. Have you ever played with a toy top or a gyroscope? The center that it spins on is straight up and down. Unlike a top, the earth’s center of balance is tipped over 23 degrees. This is a very good thing, because as Earth moves around the sun, part of the year the sun shines directly on the Northern Hemisphere and part of the time it shines on the Southern Hemisphere.
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Try This

Red Hot 

The next time you go camping spend a little time watching the campfire. If you watch the flames closely, you will see different colored flames that show the level of heat. Blue flames are the hottest, followed by yellow, and then red, which are cooler than blue, but still hot enough to burn. Stars like our sun are coded by colors depending on how hot they are.




Chapter 3  
Home Sweet Home, Planet Earth  

[image: 9781598695441_0036_001]

Out of all the stars in the universe and the planets in our solar system, only Earth seems to have been able to produce life! While other planets’ magnetic fields protect them from dangerous particles, only Earth’s atmosphere gives protection from the objects flying through space and provides moisture and oxygen. Everything about the earth is special: it’s length of day and years, the way it is tilted in the sky, and its weather that keeps it from getting too hot or too cold. Undoubtedly it is the perfect planet!


FUN FACT

Weather or Not You Believe It 

You can feel the weather, especially when you are riding in a plane. Those “bumps” you feel when you fly through the clouds is the warm air rising from the ground as it meets the cold air rushing down to replace it.




Which One?

I can make your hair stand on end, even when you’re not scared. I am a type of electricity. Which one am I?

A. Magnetism 

B. Friction 

C. Solar 

D. Static 
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You Get a Line and I’ll Get a Pole 

When your parents take you out to look out at the stars, have you ever noticed what shapes they look for in the sky? Some of the favorite ones to find are little and big dippers. The star found in the end of the handle of the Little Dipper is called Polaris or the North Star. The Big Dipper circles around this star throughout the year. Polaris is used like a compass by all kinds of travelers, because it seems to point to the North Pole. Will this always be true? Although pictures of Earth make it look like a perfectly round ball, in fact it bulges out a little at the equator and is a slightly squashed at the poles. Because of this, the earth, like a skater wearing baggy clothes, doesn’t spin perfectly, it wobbles. After thousands of years of wobbling the earth will move enough that the North Pole will be pointing at another star! Can you guess what one it might be?

Opposites Attract 

Have you ever played with the strong magnets that you use to fasten your artwork to the refrigerator? If you try to bring the backs of them together, you can feel the magnets pushing away from each other. If you move them to one side you’ll find that they cling to each other. What you are seeing and feeling are called magnetic lines of force. This same type of energy also flows from the North and South Poles of another huge magnet we call Earth. For years people have tried to understand what made the world magnetic. When you brush your hair in the winter, you can usually hear electricity moving through it. This electricity we call static is made up of charged particles called ions, which are always ready to travel from one place to another, if conditions are right. Sending electricity through iron or rubbing iron across a permanent magnet can create a new magnet. Scientists believe that the earth has a melted iron core that spins in the center of it. As the earth moves, the electricity from these charged particles also moves around, just like static electricity in your hair. This movement of electricity causes the iron core to become magnetic. Electricity and magnetism work together and can move in waves throughout the universe.


[image: Words to Know]

POLARIS: Polaris is the name given to Earth’s pole star. You can find Polaris by looking for a bright star in the northern sky. It is part of a constellation we call the Little Dipper.



They’re All Around You!

The weird thing about electricity or magnetism is you can’t see it. A few of the other electromagnetic waves that you can’t see are radio, television, X-ray, ultraviolet (UV), and microwaves. One form of the waves that you can see is sunlight. The sun is also creating magnetism. If you want to see pictures of its magnetic lines of force that escape from the surface of the sun, you can look at a book about the sun or type in “sun & magnetic lines” in the search box of your Internet! Maybe you have one of the many toys that use magnets that allow you to draw pictures or write your name, then you can make it disappear as quickly as you made it appear. In most of these toys the magnet is in the wand that you hold in your hand, and your drawings appear when chunks of metal are pulled up toward the drawing board by the magnet. You may have also used magnetic letters or pictures that cling to metal surfaces like your refrigerator. Each dark sunspot, an enormous magnet that can be as big as the Earth, has a North Pole where its lines emerge from the surface of the sun and a South Pole where they reenter it. Sometimes people can’t use their cell phones or watch shows on satellite TV because a cycle of sunspots is sending too much magnetism toward Earth. Scientists who have studied the sun believe that the sun reverses its magnetic poles about every twenty years. They also believe the earth may do the same thing, but there could be many thousands or millions of years between them. You might think that all the objects in the solar system come equipped with a magnet, but there is no magnetism on the moon, Mercury has very little, and none can be found on Venus or Mars!
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[Answer]



Our Living Planet 

If small bits of stardust can become an enormous sun, can they also turn into a planet? Some people believe that when the sun was new and spinning, it took on the shape of an enormous whirling pizza with numerous lumps scattered throughout the dough. As the sun contracted, the outer parts of the pizza started to cool and separate and the lumps started to get bigger as they gathered more material from the leftovers. Have you ever watched a pizza maker spin a pizza as they were making it? When your parents place an order for pizza, see if you can come in early and watch this happen. If your parents make theirs at home, see if you can try your hand at learning how to spin one! Some scientists think that the sun burned away most of the gas that was around the lump that you know as Earth, leaving only rock and metal behind. Eventually dust that was created in the last moments of the other dying stars and mysterious balls of ice would bring to earth the materials it needed to sustain life. Their theory is that the oxygen created by volcanoes also combined with the hydrogen in the atmosphere causing continuous rain, which formed the oceans. After a long time, microscopic plants began to appear in the oceans and life on earth had begun. How do you think it all started?


[image: Words to Know]

SATELLITE: A satellite can be a manmade object or something created in space that orbits planets such as Earth. Manmade satellites are used to send information from place to place or keep track of the weather.




FUN FACT

Just Plain Shocking 

Moving electricity through something creates magnetism, and moving magnets can also create electricity. They work together and are called electromagnetism. Electromagnetic waves are present throughout all parts of the universe.



Take a Look at That!

Have you ever watched a volcano erupt on a television program? All that red-hot liquid is coming from deep inside the earth! Do you know someone that has a lava lamp? They are fun to watch and they demonstrate how just a little heat can stir things up. The lamp’s glass base contains wax and oil and the wax acts a lot like the lava in a volcano. There is a light bulb inside the bottom of the lamp that makes the wax melt and slowly float upward and then after it cools a little at the top of the lamp, it sinks to the bottom and then is heated again. There is also a lot of heat in a volcano. Have you ever warmed your hands by rubbing them together? Imagine if your hands were enormous chunks of rock, like pieces of the earth’s surface, moving very slowly over, under, and around one another. These chucks of rock called tectonic plates are like huge islands that cover the face of the earth. It creates a lot of heat and lava when one plate is forced beneath its neighbor. They can flow through small cracks in the surface of the earth anywhere there is an opening. If this melted rock finds a big enough opening, it can create a fiery fountain called a volcano. Do you think the layers of melted rock that ooze out beneath the plates on the ocean floor would match the earth’s magnetic field? They do, but scientists have found some of the layers show that the South Pole was once located in the Arctic Ocean, which is now at the North Pole! They feel this discovery helps to prove that the earth has reversed its magnetic fields before, just like the sun does!


Just for Fun 

Going Places 
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Take a trip on the Internet by typing in the words “plate tectonics &Iceland” in your search box to see volcanoes caused by movement along a tectonic plate. Iceland uses all this energy to provide electricity and heat for its people!
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On the Move 

Once in a while people will feel the ground move or hear dishes rattle in their cupboard. These movements are caused by the tectonic plates sliding against each other, causing earthquakes. Maybe you’ve tried tapping a glass or chunks of different kinds of metal to see what types of sounds they make. Scientists believe they can use the movement of waves from the earthquakes to show where the layers in the earth begin and end because each layer of the earth sends out a different type of wave. One way to think of the earth is like a peach. The crust or outer layer of the earth that you see every day is like the skin. Many scientists now think these earthquake waves show that under this outside layer is another layer of harder, heavier rock called the mantle, like the flesh of the peach; lava is formed in parts of this layer where the tectonic plates meet. Because there is so much pressure on the center of the earth, part of its iron core is a molten liquid. Way down in the middle of the earth is a solid metal core that is similar to the pit of a peach.


[image: Words to Know]

AURORA: One of nature’s most spectacular light shows is called an aurora. These light shows take place close to the Northern and Southern poles of the earth as solar particles collide with the Earth’s magnetic fields.



There’s No Place Like It 

Have you ever wanted to own a magical belt that you could strap around your waist to protect you as though you were a superhero? There are special belts out in space called Van Allen belts that are created by the earth’s magnetic field. These belts work like a shield to protect the earth and everyone on it. The Van Allen belts are located above the atmosphere and trap dangerous electrified particles that are carried from the sun by the solar wind. Space travelers need special protection on their crafts as they pass through these belts. Some of the particles that escape from the belts near the North and South Poles can run into certain types of gases in the atmosphere. When this happens, sudden, fluttering, colored curtains of light seem to fall to the ground. These displays or colors in the sky are called northern lights or the aurora borealis when they appear in the Northern Hemisphere. They are known as the aurora australis when they happen in the Southern Hemisphere. The names for these lights come from the word aurora, meaning dawn. Different colors can appear when these collisions occur. If you hear of a lot of sunspot activity, you may want to watch the skies carefully, even if you don’t live near the North or South Poles.

It’s Just Right!

Do you remember the story called “The Three Bears?” and how Goldilocks kept looking until she found a place where everything was just right for her? You don’t have to search very far to find the perfect place for you, because you and all your friends live on it. From space, our planet looks like a big blue-and-white colored marble and any traveler in space can see how fortunate Earth’s inhabitants are to have all those white, fluffy clouds and all that water! One of the biggest mysteries in space is why Earth is the only planet in our solar system and perhaps the whole universe that has survived the “big bang” and is able to support life. What does make a planet just right? How many answers can you think of?


FUN FACT

Going Around in Circles 

Although the earth makes an oval, not a perfect circle, in its orbit around the sun, the earth’s distance from the sun doesn’t make that much difference in how warm or cold it is on earth.



• Our sun is big enough to create enough gravity to hold all the planets in orbit.

• Our sun is old enough to warm the earth, without burning it up. All the other planets weren’t as lucky; their distance from the sun makes them too hot or too cold!

• The earth turns every day, so that it doesn’t cook one side while it freezes the other.

Some of the other planets’ days last for many months on Earth.

• The earth is tipped a little, so it has seasons. No freezing or cooking!

• The earth is a magnet. This shields it from the deadly solar wind.

• The earth has a layer of carbon dioxide that keeps us warm.

• If the earth had not been able to make oxygen, there would be no oceans or air to breathe.

Astronomers have discovered there are other planets orbiting stars in distant galaxies, but they don’t think you could live on any of them. Although many of the other planets in our solar system have mountains, sunrises, and sunsets, they don’t have air or water. Do you think they ever did? People use water every day for all kinds of things like taking a bath or watering their lawn. Water can also be used for fun. You can take a trip to the beach, canoe down a river, or ski down a mountain. Can you think of any other fun things to do with water?
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What Time Is It Anyway?

If someone asked you when the sun usually rises or sets, you probably couldn’t predict when it would happen unless you watched the news on TV. Many local meteorologists will tell what time they expect the sun to rise or set the next day. If you watched enough sunrises or sunsets, a pattern would start to appear and then you would soon know how much earlier or later to look for them. Do you think the sun rises or sets at the same time at places that are straight north or south of your home? Scientists believe thousands of years ago a group of stargazers built a place called Stonehenge in England to keep track of the sun and possibly other things in the sky. To do this they arranged huge stones in circles that seemed to use their placement to predict when the sun would rise on the longest day of the year. Some people believe they also placed posts in holes to predict eclipses and to keep track of the passage of the days. At that time people didn’t know the earth revolved around the sun, so how would they know how many days there should be? The mystery of Stonehenge is ongoing, with so many unanswered questions like were they counting the days till a certain star shape appeared again in the sky? Or when winter would come again? Over time people learned that the earth revolves every twenty-four hours giving us what is known as a solar day. They also figured out that it takes 365 days for the earth to orbit around the sun. Because there is 360 degrees in Earth’s orbit around the sun and it takes 365 days to complete this orbit, the sun’s star (sideral) day and the earth’s day are almost the same length. Earth is one of the few planets where these two days are approximately equal!
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Try This

Keeping Track of the Weather 

Monitoring the weather can be fun. You can do this by making a rain gauge out of a clear plastic pop bottle marked in inches. You can also make a snow stick from a piece of wood or use a plastic ruler. How close are your measurements to those of the weather stations? Write down your measurements. Are they different each year?



The Passage of Time 

One expression that best sums up fate is you have to be at the right place at the right time. That expression really holds true here on Earth. The earth hasn’t always been the way it is now. Over four billion years ago, Earth was only a chunk of metal and rock, like Mercury is today. It took billions of years for the earth’s volcanoes to fill the space around it with gases that would produce a protective atmosphere. The rains that eventually fell on the earth were made when two gases combined. This combination of gases produced H2O, which is another name for water. The H stands for hydrogen and the O for oxygen. Another gas that formed on our planet was carbon dioxide. It took more than another two billion years, but animals eventually began to appear, too. Can you believe that this world, which had been steaming, eventually started freezing? Glaciers that covered much of the world would come and go for hundreds of thousands of years. Animals that were the first ancestors of your dog walked on Earth within a few hundred million years, but humans didn’t appear until many years later. In many ways this may be the best of times in the history of Earth. What will the future bring? Only time will tell.


[image: Words to Know]

METEOROLOGY: Meteorology is the study of the earth’s atmosphere, usually involving activities within it such as the weather. Someone who studies meteorology is called a meteorologist.
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Try This

Cloudy with a Chance of Rain 

You can learn a lot about predicting the weather by looking at the clouds. Check out a book at your public library and memorize the cloud shapes and what they mean. Keep a record of how often you were right and teach your friends this new trick.



Predicting the Unpredictable 

Meteorology is the field of science that studies the movements of weather all over our planet and in the atmosphere above it. Meteorologists use satellites out in space to track these changes and send the information to numerous computers. The computers help to predict what the weather might be across the country or near you. Did you ever notice how the sound of a train’s horn changes as it approaches you and then goes on its way? Now imagine that the train is moving on a rainbow-colored track that starts out with a bluish color and then gradually becomes red. As the train passes you, it enters the red part of the track and moves away. Light and sound waves both look or sound different as something approaches or leaves them. Scientists call this the Doppler effect. Astronomers use it to track the movement of stars through red and blue shifts. When severe thunderstorms are around, your local meteorologist uses a Doppler radar to see if strong winds are moving closer or father away from you.

What do you think causes the weather? If you said “the water in the oceans,” you would be on the right track. The main reason for this is the oceans store a lot of the heat that comes from the sun. Some parts of the ocean become warm enough to affect the weather on continents that are thousands of miles away. The sun also warms the continents, but when it gets dark, they get a lot colder. The difference in temperatures moves the air inland at night and then back out toward the ocean each day. One way to see this is by flying a kite. A kite should fly easily if you stand on the beach around sunset. Then you can check to see if the wind direction really does change.

Our Ever-Changing Earth 

There’s a reason people say, “If you don’t like the weather today, wait till tomorrow.” Weather changes quickly, but the climate is usually unchanging. Or so it used to be. For fun ask your parents if the summers and the winters are warmer or colder than they used to be. A lot of the scientists who have studied the earth believe that the areas at the North and South Poles were flattened from the intense weight of the glaciers that used to cover much of the earth. Although no one wants another Ice Age, you might like a little more snow from time to time, so you can build an ice fort, skate, and ski. So why is the weather changing? You probably never thought that sunspots could cause so much trouble, but after a great deal of studying, it appears they can affect our weather! In the past, a decrease in sunspot activity may have lowered the temperature on Earth, caused droughts, and increased the number of storms. At that time, Earth may have appeared to look more like the moon. It’s possible that the weather caused by movements in Earth’s new atmosphere caused the craters on its surface to be flattened. If you were to travel to the bottom of the Grand Canyon in Arizona, you could see layers of rock that were created billions of years ago when the earth was new. It’s like taking a trip back through time. If you wanted to see what a crater on the moon looks like, you could visit a place called the Barringer Crater, which is located in northern Arizona, or visit the Craters of the Moon National Monument in Idaho.
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Chapter 4  
 Our Neighbor the Moon 
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People have always seemed to believe the moon was controlling their lives. In the past, they used it as a calendar and planted their crops according to the phases of the moon. Now people know it moves the tides in the oceans and affects how fast the earth turns. It may have once been a part of our world. Journeys to the moon by astronauts have given astronomers many answers to questions about our special satellite, but there are many more things they want to know.


[image: Words to Know]

PHASE: When something changes or develops it usually goes through phases or stages. Each month the moon goes through a cycle of phases from a new moon to a full moon and back again. A crescent moon is one of the phases in the moon’s cycle.



The Man in the Moon 

What do you see when you look at the moon? Is it a man’s face or does it look more like some type of animal? Many people think they see what some say is the man in the moon. Others seem to see something else like a cow, which may have started the whole cow jumping over the moon story. Long ago, the Romans thought they saw the face of their goddess Luna. The images you see are created by the shadows that are cast from the mountains and the edges of craters. You might think that the best viewing time would be when the moon is full, but actually it is best to observe this earlier or later in the month when the moon isn’t quite so bright. The early Romans thought the moon had a great influence on their lives, but scientists today know that it is the sun that has the greatest effect on life on Earth.

You certainly couldn’t jump over the moon like the cow in the nursery rhyme, but did you know that you could jump six times higher off the ground if you lived on the moon? The moon is not only smaller than the earth, but it is made of much lighter materials, so its gravity is a lot weaker! Some astronomers believe a chunk of the earth’s surface may have been broken off by a collision with another planet when the solar system was first forming. The pieces eventually stuck together and then were pulled close to Earth by its gravity. This would explain why the earth and the moon appear to be the same age, but the moon’s interior is so different. Before anyone landed on the moon, many people thought the moon was made of green cheese. Imagine their surprise when they discovered what they thought was cheese was possibly a piece of Earth.
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Rings and Craters 

If you like to look at the moon, you may have noticed from time to time something that looks like a halo or ring around the moon. Sometimes the ring is white, while other times it looks like a faint rainbow. A ring around the moon is caused by light shining through the moisture in the atmosphere, just like the rainbows you see here on Earth. Some people believe that this means that rain or snow is on the way. Another theory scientists have is that some of the rings on the moon appear to be circles of ice that line the craters lying close to the lunar ice caps. They believe the ice never melts there, because the sun’s rays never reach that part of the moon. Unlike the earth, the moon isn’t tilted. This makes the moon so cold that if you happened to be standing in a shadow, even when the sun was shining, you would still be freezing. The dark places on the moon are called mares or seas. Would you believe that originally astronomers thought the moon’s craters were filled with water like the earth’s oceans? For years people have been trying to solve the mystery of what caused these craters and why are there so many of them.


Just for Fun 

Astronaut for a Day 
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How about being an astronaut for day? All you need is some astronaut food like dry ice cream (that can be ordered off the Internet), cheese in a can, or juice in a box. To dress like an astronaut you will need a raincoat, helmet, boots, and gloves. Maybe your family can take you to a new place to explore!



One reason they believe this happened is because the moon has very little atmosphere. Here on Earth, the atmosphere destroys most of the objects from space before they reach Earth’s surface and leave their mark. The atmosphere also creates the weather, which has worn away the Earth’s craters that were once much like today’s craters on the moon. There are thousands of craters on the side of the moon that we can see. Over time astronomers have given names to most of them. The moon’s craters are so large they would make the craters here on Earth look very small. Some of the craters on the moon are hundreds of miles across, while the ones here on Earth, like the one in Arizona, are less than a mile wide.

Now You See It, Now You Don’t 

Have you ever heard of a harvest moon? It earned its name from its golden color and how it seems to mysteriously appear in the fall, around harvest time. Unlike the sun, the moon sometimes seems unpredictable. You won’t always find it in the same place in the sky at the same time each day. If you don’t see the full moon rise in the East, do you really notice whether it’s shining or not? There are times when the moon is shining up in the sky at the same time as the sun. When the moon is smaller, like a crescent or half of a moon, it doesn’t put out as much light at night, which makes it less noticeable. If the moon is high in the sky during the daytime, few people see it. They may even mistake it for a small patch of cloud. As the full moon starts to grow smaller or wane, you will see half a moon, then a sliver of light, and then no moon at all. A waxing moon is when the moon gradually grows until it is full again. When you see the half moons, they are what people call the first and third quarters. Can you guess why? These phases of the moon are caused by the moon following a path around the earth, just like the earth does around the sun. At times the earth blocks the sun’s light so it cannot reach the moon. When this happens you only see the part of the moon that the light shines on whether it is day or night. It takes twenty-nine and a half of our solar days for the moon to go around the earth. If you were able to be on another planet further out in the solar system, you could see the phases of the Earth just like we see the phases of the moon.
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Just for Fun 

Moon Watching 

[image: ]

Try keeping a journal of the times when the moon rises. You won’t always be able to see it, but it should be about fifty minutes later each day. See if you can guess where it will be! In your journal draw the phases of the moon beside each day. Do you see any pictures in the moon’s surface?



Making Waves 

When people go to the ocean they almost always look for shells on the beach. The best time to look for them is in the morning. Did you ever wonder where they came from since they weren’t there the night before? About every twelve hours the tides rise and fall, sweeping the bottom of the ocean as they go along. It might be hard to believe, but the ocean’s tides have timetables on the Internet just like trains and airplanes. These tides are always changing because they are affected by the rotation of the earth and the moon. The moon affects many things here on Earth. Scientists like to keep an eye on the patterns and changes so they can predict what they call high tides. Why, you ask? In some places, like the Bay of Fundy off the eastern coast of Canada, the tides can change the level of the water around fifty feet; you wouldn’t want to be standing on the beach with all that water rushing toward you! You may be wondering what has the strength to raise all that water on both sides of the earth? Although the sun’s gravity has some effect, it is the gravity of the moon, even though it is hundreds of thousands of miles away, that exerts so much pull on the earth’s surface. Over time, the moon’s gravity has even slowed down the speed of the earth’s rotation! You might also be wondering if the earth is doing the same thing to the moon? Over the years, the earth’s gravity has slowed the moon’s rotation so much that it now turns at the same speed as it orbits the Earth causing us to see only one side of the moon.


[image: Words to Know]

REFLECTING: Normally, people are thinking of water or mirrors when they think about something reflecting an image or light. Even though the moon has no light source of its own, it shines in the sky because the sun’s light is reflecting off of the moon’s surface.



By the Light of the Moon 

For years people have wondered if a full moon really has any effect on people or animals. In an effort to find out, there have been many studies to see if animals are noisier or if people are more active due to the extra light the moon is reflecting on the earth during a full moon. Dogs and wolves like to howl at the moon, which may have started the stories about werewolves and other creatures that were affected by the fullness of the moon. One way to see if things are a little more active when the moon is full is to record the sounds outside. Then see if it is any louder on a night when the moon is full compared to a night when the moon is new and completely dark. Can you think of anything else that the fullness of the moon might affect?
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Moon Signs 

Not only did people notice over the years how the moon affects the ocean, they also started to wonder if it affected other things. Did things seem to grow better if you planted them during a certain time of the month? Before long, people started to keep track of these times, so they could better plan when to have their hair cut or plant their crops. If this sounds silly, it’s not a lot different than listening to the weather before you travel and hoping the weather does what it is predicted to do. If you want to see if people can make educated guesses based on the phases of the moon, you can look in a book called an almanac and try planting something or getting your hair cut at the time they recommend. Then have someone in your family do the same thing on a different day to see whose plant or hair grows faster. Who knows, maybe years from now people will look back on these beliefs and think they were as silly as the moon being made of cheese?


FUN FACT

Hot and Cold 

One day on the moon is equal to about two weeks here on Earth. The same is true for its night. Such long days and nights cause the moon to be both very hot and then very cold.



Many Moons 

You probably have never realized just how many times words linked with the moon or phrases based on your favorite satellite are mentioned in your daily life. Here are a few examples:

• Once in a blue moon means, “It’s so rare it’s not likely to happen!” Once in a while the moon can appear blue, especially after a really huge volcanic eruption. Bad forest fires can also make the moon look red.

• “Blue Moon,” “Moonlight Bay,” “It’s Only a Paper Moon,” and “By the Light of the Silvery Moon” are a few songs that contain the word moon. Ask your parents if they know the words.

• Several nursery rhymes such as the Owl and the Pussycat, Hey Diddle, Diddle, and Winken, Blinken, and Nod also talk about the moon. Do you know all the words to them?

• Monday is the day of the week that is named after the moon, and our calendar is divided into months, which are also linked to the moon.

• How many words do you know that start with the word moon, like moonflower, moonstone, moonstruck, or moonlight? Have you ever wondered why we don’t have a moonrise or moonset?

On the Far Side of the Moon 

Imagine how surprised the astronomers were when they learned the sun was turning. They figured this out when they started keeping track of the sunspots on its surface. They knew the sun was rotating, because the spots would disappear on one side and then reappear on the opposite edge. Yet, they were more surprised to realize the moon was rotating, because we only see one side of the moon. How could that be? After studying the moon for some time, they found out that it takes the same amount of time for the moon to orbit around the earth as it does for the moon to rotate. Both things take around 28 days, so we never actually see the moon turning around! The side of the moon we never see is called the far side. Every once in a while we do get a little peek at this far side, because the moon, like the earth, is round. During certain times of the month you can see around the edge of the moon as it makes its oval orbit, giving us a view of the areas closer to its north and south poles. Strangely enough, the same is true for the paths of the other planets.


[image: ]
Try This

A Walk on the Moon 

If you want to see what walking on the moon is like, you can make a pair of moon boots by tying a large, soft sponge to each of your shoes. Another way to create this sensation is by walking on an old air mattress or a few old pillows wearing just your socks. Be sure to ask your family for help!




Crazy Moon 

A long time ago, people used the Latin word for moon (luna) to create a new word to describe someone they believed had been made crazy by the rays of the full moon. The crazy thing is that we still use this word today! The decoder will help you figure out this common word. [Answer]
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Which One?

I was the second person to set foot on the moon. Soon after that the world was a “buzz” with the news. Which one am I?

A. Sally Ride 

B. John Glenn 

C. Neil Armstrong 

D. Edwin Aldrin 
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The Dark Side?

You don’t want to make the mistake of calling the far side of the moon the dark side. Why? Because, there is no dark side, only a side that you can’t see from Earth! You might expect the far side of the moon to look a lot like the side that we can see. In fact, pictures have been taken by space travelers revealing that they are quite different. Although there are craters all over both sides of the moon, there are very few maria or craters filled with volcanic rock on the far side. Visitors to the moon don’t have to worry about the volcanoes, though, as they stopped erupting billions of years ago. There are many more highlands on the far side, which are similar to the crust on Earth. You might think you were looking at two different moons if you could see each side one at a time!


Just for Fun 

Lunar Party 

[image: ]

Why not have a moon party? All you need is a few friends, some cheesy snacks, a bouncy obstacle course, and a place to gaze at the moon. Start your party early enough to have your games and challenges before it gets dark. When you plan your party make sure the moon is supposed to be out that night.



What Is a Satellite?

Can you remember when you first noticed there was a moon in the sky? Did you understand it was circling the earth? Astronomers that lived thousands of years ago believed that it was, but ancient maps reveal that they thought the sun was, too! The moon is a satellite of Earth, just as Earth and the other planets are satellites of the sun. How many moons do you think there are in the solar system? There are over a hundred and still counting. Who knows? Maybe in the future they will find more moons circling the planets that they have discovered orbiting around other stars. Many of the other moons in the solar system are much larger than the earth’s moon. Some are even larger than a few of the planets, but none of them have a moon that is so close to the size of its planet like Earth’s is. Although there may be more interesting moons than Earth’s, none seem to have as much of an effect on their planets. It took a long time before the people on Earth decided they could build other satellites that could be as helpful to them as their natural satellite the moon. There have been thousands of artificial satellites placed in orbit by spaceships and rockets. Can you guess what some of them are used for each day? If you said forecasting the weather, you’re right! They are also used for sending and receiving television and telephone signals, navigation, and many other things. Most of these satellites travel at a certain speed, to orbit the Earth in twenty-four hours, and at a certain altitude, around 22,000 miles, to remain in exactly in the same position above a certain spot on Earth.


FUN FACT

Rockets Away!

Hundreds of years ago, men developed rockets that work a lot like the fireworks that are used every Fourth of July. Extremely large versions of these rockets are used to lift modern spaceships into orbit.



Blast Off 

Almost fifty years ago, Russian scientists were able to create Sputnik, an artificial satellite that could orbit around the earth in less than two hours! It sent out a beeping noise that could be heard by radios all over the world. It wasn’t long until they started wondering how could they possibly top this. Less than two years later, they put an unmanned space ship on the moon. Before long, Russian satellites were orbiting the moon and the world was able to see what the far side of the moon looked like! The race was on to see whether the USA or Russia would be the first to put a man on the moon. Numerous unmanned space missions prepared the way for the 1961 launching of a Russian astronaut named Yuri Gagarin into orbit around Earth. Alan Shepherd, an astronaut from the United States of America, made a suborbital space mission the same year. Within a year, John Glenn had also orbited the earth. Spaceships named Mercury, Gemini, and Apollo carried the astronauts closer and closer to the target. Most people know Neil Armstrong was the first man to step onto the moon in 1969, but did you know that “Buzz” Aldrin was the second?


[image: Words to Know]

ASTRONAUT: Explorers who travel out into space are known as astronauts. Some astronauts have become famous for taking the first steps in space or being the first woman or man to leave Earth’s atmosphere.



To the Moon 

Just imagine what it must have been like landing the lunar module, jumping on the moon’s surface, or riding along in the moon rover. How would you have decided which moon rocks to bring back to Earth? Being an astronaut is a hard job, but most astronauts will tell you it is the most awesome job in and out of this world. It’s not too late to find out if being an astronaut is the job for you. Space flight is just beginning and it doesn’t matter whether you are a boy or a girl, which is what Sally Ride proved when she was the first woman from the USA to orbit the earth! Learning all you can about the universe and the space programs is a great place to start. You might also want to watch a rocket launching and visit the NASA Web site for a list of what is required to become an astronaut.




FUN FACT

One Foot in Front of the Other 

No human had ever set foot on any other place in space until 1969 when two astronauts by the names of Neil Armstrong and Edwin (Buzz) Aldrin stepped on the surface of Earth’s moon.



Monkey Business 

Although there were no people on the first missions into space, Russian satellites called Sputniks carried dogs, rodents, and even plants. Before small animals were sent into space, insects were being sent by rockets. Maybe you’ve had some insects you wouldn’t mind sending flying into outer space! These scientists weren’t bothered by these bugs, but instead they were checking to see how well the insects would survive in the weightlessness and radiation found in space. Only certain types of monkeys were chosen to travel in these space vehicles, because they could react a lot like a human. These monkeys were trained to perform some of the same tasks that the astronauts needed to do. Can you imagine what it must be like training these astronaut monkeys? People who work with monkeys will tell you that they have seen some pretty amazing things. Everyday monkeys are being trained to do the same things people do, like open a water bottle or get something out of the cupboard. Some of these monkeys end up helping people who can’t do these things for themselves. Humans and animals have worked together for years, so it isn’t surprising to think they would be a part of our space program. Many types of animals continue to be carried in modern space vehicles. Numerous animals are famous for their space flights. Do you think it’s possible to take a fish into space?

[image: 9781598695441_0062_001]

How would they keep it in the water? And would a blowfish still blow up, or would it do just the opposite? Having a chicken that lays eggs in space could prove to be a little interesting, too, especially if you were on the moon! Now that we know animals and plants can live in outer space, what plants and animals do you think they will choose to have at the future space stations? Would you take any weeds or broccoli if you were in charge? How about elephants or snakes? It would take a pretty tall rocket to carry a giraffe into space, and a really long one to get a killer whale out there. Do you think there will ever be a space zoo or circus? Space exploration offers so many cool possibilities!


Chapter 5  
 
Closest to the Sun 

[image: 9781598695441_0064_001]

Nine planets circle around the sun. Since the sun’s temperature is so important to life on Earth, you might think that other planets lying close to the sun could also have life on them. Unfortunately, the heat from the sun burned up the atmospheres of Mercury and Venus that could have sustained life on those planets. Mars might have had some type of life in the past, but Jupiter’s gravity would crush any life on this huge planet made of gas. The only hope for finding any type of life might be in an ocean on one of Jupiter’s moons.


FUN FACT

Long Night 

One night on Venus lasts almost as long as a year here on Earth. Because it turns so slowly and it is closer to the sun, Venus’s temperature can reach over eight times as warm as it is here on Earth.




	[image: Words to Know]

TELESCOPE: Before the invention of the telescope, astronomers were unable to see many of the things that are far out in space. With the aid of very strong lenses in modern telescopes, we are able to see things we never dreamed possible.



Mercury, a Planet Baked by the Sun 

Do you like to eat baked potatoes? When the potatoes are fresh out of the oven, they are firm and round. But if you wait too long to eat them, you will find they are smaller and have lots of wrinkles. Scientists believe that Mercury, the planet closest to the sun, has always been a very hot planet. If Mercury did have an atmosphere it probably burned up long ago. Billions of years ago Mercury was bombarded by objects from space. All of this kept the molten planet from cooling off. Eventually, lava from the volcanoes filled the depressions in its surface that are known as plains. Over time Mercury’s core started to cool down and the volcanoes became dormant. As the planet cooled, wrinkles similar to the ones on the potatoes appeared. Astronomers named these wrinkles scarps. One of the biggest puzzles the astronomers discovered when they were finally able to look at Mercury through a telescope was an enormous crater called the Caloris Basin. On the opposite side of the planet they also noticed a pile of jumbled rock that they believe might have been created when a large rock struck Mercury. If you could put a thermometer on Mercury, it would really get a workout, because Mercury is one of the hottest planets in the solar system. Not only is it extremely hot with temperatures reaching nearly 800 degrees Fahrenheit, but at times it can also be extremely cold. Because of this, its temperature can vary over 1,000 degrees. What makes it so hot? Sometimes Mercury’s orbit takes it very close to the sun. Another reason is it faces the sun for close to a year before it starts to turn away. The strangest thing of all is how a planet that can be so unbearably hot appears to have polar ice caps.
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