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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!
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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 
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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.





Chapter 7
 Space Oddities 

[image: 9781598695441_0090_001]
Maybe you have seen comets and meteors speed across the sky or have heard that asteroids sometimes reach the earth. But did you know the universe also contains blinking lights called pulsars? These pulsars flash so regularly that you could almost set your watch by them. There are also black holes that can pull stars to their destruction, and a mysterious, dark unseen matter scattered throughout the universe. At the edge of the solar system are what astronomers think are millions of icy objects just waiting to become new comets.

In the Blink of an Eye 

Do you like to read mysteries? Astronomy is one of the biggest mysteries of all because it is all about what happened and why. Do you remember what a supernova can do? If it explodes and nothing is left but stardust, someday it may become another star. But what if part of it collapses inward after the explosion? When it does happen, astronomers think a neutron star is instantly created. A neutron star is an object so massive that half of a teaspoonful could weigh as much as a million blue whales, the largest animal on Earth. If you think the magnets on your refrigerator are strong, imagine if you could squeeze that magnet to the size of a pinpoint. Scientists believe this compression is what really increases the magnetic field of the neutron star. Once the neutron star starts spinning, it sends out a radio signal. You probably think of your AM or FM radio as the only radio signals around, but your TV stations also use them as well as many other people like the police, firemen, truckers, and pilots. Have you ever felt the pulse in the inside of your wrist with your finger? Try to find it and count how many times a minute you can feel that beat. It should be regular like the pulse of a spinning neutron star, called a pulsar. Your heart probably beats at a different rate than your friend’s. Each pulsar’s signal also sends out a different rate and so its location can be identified if the radio beam is directed toward Earth. Try taking your pulse and the pulse of your friend each day for a week, and write down your numbers. Did they change?


Try This 

Picture This 

See if your family has a camera that will take pictures of the night sky, or if they know someone who does. On a clear night try taking a few pictures of the sky right in a row. Later examine the pictures to see if anything changed from picture to picture. You could also start an album of amazing shots.





	FUN FACT

Flashing Lights 

Lighthouses vary the pulses of their lights to identify their location. Some types of neutron stars are called “lighthouse models” because of the signal they send.




Amazing Quasars 

Now that you know that stars can be located by following a radio wave to the star, what would you do if you found a radio wave, but couldn’t find the star? Like the astronomers, you would keep searching until you did! The light from the “star,” although viewers on Earth can barely see it at all, is brighter than almost any other object in the sky and this indicates that it is a source of tremendous energy! How bright is this light? Brighter than a trillion suns! Astronomers have found out that they are actually quasars, quasi-stellar radio sources, and many of them are located at the farthest edge of the universe. By measuring the huge red shift in the spectrum of each quasar, they are able to determine how fast it is speeding away from Earth and how far away it is. Can you guess how far the quasar would have traveled in the time it has taken to read this book, especially since the universe is continually expanding? Scientists also wonder what else might be hiding near these mysterious quasars. Many astronomers believe they may be the centers of galaxies that cannot be seen by any type of telescopes. Are there still quasars in the universe today? No one can be sure due to how rapidly light travels; what we are seeing now may have happened billions of years ago! Do you think those quasars have been replaced by black holes? And do you ever wonder if the universe keeps expanding, will the planets also get farther apart? Although that would seem logical, it doesn’t appear to be the case. At this point in time the objects in our solar system seem to remain the same distance apart just as they always have been.


Try This 

Now You See It, Now You Don’t?

Black holes aren’t the only things that can make stuff disappear. Try pouring water in a clear glass and adding a few of the following things to it one at a time like salt, sugar, baking soda, pepper, and flour. What happens? Now try testing a few other things. Which ones disappear?



The Sky Is Falling 

Have you ever watched the whirlpool that is made in your bathtub when the water drains out? A black hole is like a whirlpool in space, dragging any stars that pass close enough to their destruction. Do you know what powers a whirlpool? Gravity does! When a supernova collapses a heavy neutron star is formed. If that same star had been bigger, a smaller, heavier black hole with much more gravity would have been created. Astronomers have been able to prove neutron stars or pulsars exist because they send out radio waves, but a black hole’s gravity is so strong it won’t even let light escape from it. To be able to find a black hole, astronomers must look for its effect on other objects in the sky. Although X-ray radiation also cannot escape from a black hole, a star that circles it can have its gas pulled away. The radiation generated from the hot gas is transferred into the empty space beside it and this can be measured. Scientists have found the space is very small, but the gravitational pull is incredibly strong, so they believe they are seeing a black hole at work.

Where would you look for the nearest black hole? Many of the stars in other galaxies appear to be orbiting around a huge, empty space. Maybe this is also what keeps Earth’s Milky Way Galaxy spinning around.


Which One?

I have almost perfect timing. Some people say you could almost set a watch by me because of my flashy ways. Which one am I?

A. Quasar 

B. Pulsar 

C. Asteroid 

D. Planet 
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Seeing in the Dark 

Have you ever walked into a theater after the movie has started? Although you know it is filled with seats and other people, you really can’t see anything but a big, bright, moving screen! Telescopes have revealed that the universe is filled with endless luminous galaxies, but most astronomers believe that the galaxies are surrounded by a dark halo or circle filled with dark matter. How did they discover the existence of this substance? Numerous calculations seem to prove there is too much gravity beyond the edge of each galaxy and throughout the universe for the amount of bodies of light that we are able to see! Scientists have come to question their original beliefs that all objects with gravitational pull must be visible. At this point in time astronomers can only guess what form this unseen matter might take. It might be dark galaxies, dwarf stars too faint to be seen, or black holes. Most scientists believe the dark matter formed right after the big bang and that it could be particles that are so tiny that they can’t be seen or aren’t able to send out enough radiation to be measured! Sounds hard to believe, doesn’t it? Even after they have totaled up all the light and dark matter, there is still 70 percent of the gravity they can’t explain in the universe. They believe that dark energy, the driving force for the expanding universe, accounts for the rest of it. One way to think of it is like magnetism or electricity. Just because you can’t see it doesn’t mean it isn’t there. Until astronomers discover a way to measure it, they just have to believe it is there because they see its effect!


	Name That Nebula 

Over 200 years ago, astronomer Charles Messier was searching for comets. Instead, he found lots of fuzzy objects that looked like comets but were really star clusters, galaxies, and nebulae. Messier described these objects and their positions using numbers, but modern astronomers have given these deep sky objects more descriptive names! Figure out the picture puzzles to learn the names of nine of the nebulae on Messier’s list.
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Just for Fun 

Going, Going, Gone 

To see the effects of a black hole, ask your family if you can pour a few drops of food coloring into your bathtub drain while the water is running out. You can also create a whirlpool by taping two plastic pop bottles together at the tops. One filled with water and one that is empty. Then turn them over and watch what happens.



Misplaced in Space 

Many years ago if you had asked an astronomer about space debris, he would have thought you were talking about stardust or chunks of planets and moons created when objects in space collided. Today, hazards in space are more likely to be manmade. With all you know about gravity, it is obvious that sooner or later, what goes up, must come down! Have you ever seen a really large meteor? Did you think that maybe it wasn’t a meteor at all? Maybe it was junk that was left behind when it could no longer be used, such as:

• A piece of equipment or an item that came off a spaceship or astronaut;

•A rocket booster after it ran out of fuel; 

• Or even part of a spacecraft or a satellite.

Old space stations have returned to and burned up in Earth’s atmosphere after new, improved models have been lifted into space. Most of the tanks and other containers used for a shuttle liftoff never reach space. They fall into the ocean to be reused on another mission or burn up in the atmosphere. Parts of the rockets that were lifted above the atmosphere will probably drift in space for a long time. Are the remains of probes and spacecraft sent to other planets called interplanetary trash? You can use satellites, the shuttle, the Hubble telescope, and the space station to practice finding objects in space with your telescope. Since they circle the Earth at regular intervals and at certain places in the sky, you can be sure they aren’t meteors or junk!
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In Search of a Planet!

Did you know that there over a million objects orbiting around the sun and they’re not that far away? If you were an ancient stargazer and you found Mars and then Jupiter, you might have wondered why there wasn’t another planet between them. When Ceres, an asteroid that is one-eighth the size of the Earth’s moon, was discovered, they thought it was. Today’s astronomers aren’t sure if that space ever held a planet or if there just wasn’t enough gravity to form one from the chunks of rock and metal circling in this asteroid belt. Some of these asteroids are as small as a compact car, while others are large enough for a spacecraft to land on them, and one even has a volcano! How would you like to have been in the probe that did land on one called Eros several years ago?


Try This 

The Sky Is the Limit 

Some of the satellites or other manmade objects can be seen with the naked eye while at other times binoculars work better. Try looking through a telescope to see them with more detail. Keep a journal of your finds and start a friendly competition with your friends to see who finds the most objects!




Just for Fun 

Meteorite Collection 

Lots of people collect rocks, but how about having a meteorite and rock collection? To start your collection all you will need is a box and a good location to find a few rocks. You will also need a book to help you identify which items are rocks and what may actually be items from space.



Too Close for Comfort 

Not all of the asteroids are between Mars and Jupiter— some actually circle in Jupiter’s orbit and others cross Earth’s orbit. These are called near-Earth asteroids. Several times during the last hundreds of millions of years on Earth, huge craters were created when these objects reached the planet. Many scientists believe that the shock waves created dust storms, volcanoes, and possibly some 65 million years ago, may have killed off the dinosaurs! There are satellites that continually scan the skies to keep track of where the asteroids are since a planet’s gravity can pull them from their orbits. Each asteroid that they find is entered into a computer, so the scientists know where they should be and they continually monitor them to see if they are staying in the same orbit. You can help watch for asteroids outside the belt by using a star map and taking pictures of the sky. If a star seems to disappear, you might be seeing an asteroid crossing in front of it!


FUN FACT

Dust to Dust 

Although most meteorites are as small as grains of dust, they add up to tons of material deposited on Earth each day!



Showers from the Sky 

How would you like to have a fireworks show delivered to your door? Check the newspaper and watch to see when the next meteor shower is coming! Astronomers know where to tell you to look because the meteors are usually pieces of comets that are located in one area of the sky at certain times of the year. The meteors are pulled in toward Earth as it follows its orbit around the sun. Have you ever wondered why we call them meteor showers rather than meteorite showers? Because up in space, they are called meteoroids, then they become meteors when they reach Earth’s atmosphere, but they’re not actually called meteorites until they hit the ground. Have you ever seen someone try to rub two sticks together to make a fire? What they are doing is creating friction, light, and heat. This is the same thing that happens as the meteors rush through the Earth’s atmosphere.





	Oops!

If meteorites are chunks of space rock that hit planets, what do you call chunks of space rock that miss the planets? You must figure out the special way to hold the book to read the silly answer to this riddle!
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What Was That?

Some meteors cause a sonic boom like a jet because they are moving so quickly. They can also burst into flame, and if they are large enough they can be seen in the daytime and are called fireballs or bolides. The best time for you to see a meteor shower is usually after midnight, so gather the kit you have for watching stars and be sure to ask an adult to join you. Meteors can be seen even when a shower isn’t scheduled, so keep your eyes open. If you thought that you saw where a meteorite landed, would you know one if you found it? Some people like to try and find the pieces of a meteorite if they can tell where a big one has fallen. They organize hunts and will sometimes let volunteers help them look. The hunters can learn where the meteorite came from by having an expert check it out. Most of them are made out of metal or stone, just like the rocks here on Earth, but they were created when the solar system was forming. They can come from other planets, the moon, and asteroids. Keep watching the skies and maybe you will get to help look for one. If you think you see one, be sure to tell your family and have them help you watch it. To learn more about meteorites, type in “museum & meteorites” to see pictures of them and a list of natural history museums that display them.


WORDS to KNOW

METEORITE: The objects that fall from space onto the earth are called meteorites. When they start to burn in the sky, they are sometimes called falling stars.

COMET: A comet is an object that appears to have a glowing tail as it travels through space. One famous comet is Halley’s comet, known for its timely return trips 




	Just for Fun 

Comet Balls 

To make a comet ball all you need is a soft rubber ball or tennis ball, and some cloth ribbon or strips of cloth to use for its tail. Have an adult help you make a hole in the ball, and then push the ribbons into it or use duct tape to fasten the ribbons on it. Now toss your ball through the air.



What’s in a Name?

What’s another name for a large meteor? Are they just small asteroids that have entered Earth’s atmosphere? Some astronomers call Ceres a planetoid or a minor planet because of its size and the fact that it orbits the Earth. In astronomy’s constantly changing vocabulary, today it might be called a small dwarf planet! What do you think Earth Grazers (EGAS) would be? If you said it’s just another name for the near-Earth asteroids, you’re right. Just to make it more confusing, some people also called the meteors that skim the top of the atmosphere and leave a long, glowing line the same thing. Have you heard the word binary, which means two of something? Astronomers use it when they are talking about stars, but there are also binary asteroids. When two people are born at the same time, we call them twins, even if they don’t look exactly the same. The same is true for binary asteroids. Some of these asteroids have satellites that make an orbit around them just like our moon does around Earth! So when is a moon not a moon? Would you believe that many of the moons in the solar system are actually captured asteroids? Many of them are very small, have weird shapes, and travel backwards as they circle their planets. Many of the moons located in Saturn’s rings are so small that they aren’t called moons anymore; they’ve been downgraded or reduced in name to moonlets!
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A Tale of a Tail 

Have you heard of Halley’s comet? It has made an appearance in Earth’s solar system at around 76 year intervals for more than 2000 years! Do you know that you can actually see the orbit of the comet as it moves slowly across the sky, goes behind the sun, and appears again? This huge, dirt-filled snowball can’t be seen when it starts the long journey at the edge of the solar system until the sun reflects off of it, just like the earth and the moon. Its long tail stretches across many millions of miles of the night sky as it is pushed away from the sun by the solar wind. Although the comet appears to be on fire, when its glowing tail passed over Earth in 1910 no one was injured. Some passing comets with longer orbits may not be seen again for hundreds of years and some never return. Would you like to have a space object named after you? Comets are usually named after the first person that discovered them. If you want to find your own comet, scan the skies and look for a fuzzy patch of light that seems to be in a slightly different area of the sky each night. Many stargazers have found comets with nothing more than a pair of binoculars! If you just want to look at one that someone else has discovered,ask your family to let you know when a comet is scheduled to appear again. They can help you keep track of them and the other interesting events by reading astronomy magazines or checking http://skychart.skytonight.com/observing/skychart/skychart.aspon the Internet. The first time you visit this site you may need an adult to help you type in your location and time zone. (If you would rather use another site, that would be fine too.)


	Confusing Comets 

This astronomer is searching for a special comet, but there seem to be a lot of choices! Which is the one he wants? Use the clues to find out!

The correct comet...

...must have 4 tails 

...must have the tails on 

the left side 

...must be round 

...must be smooth 
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FUN FACT

Touched by the Sun 

Comets are called sun grazers because they come so near to the sun as they go behind it before they start back out into the solar system.



Out of This World 

Imagine that you could take a ride on Halley’s comet. You know that it circles around the sun, but where would you be going on the return trip? You would have to travel billions of miles from the sun, past Neptune, to the source of most of the short-period comets. You might think your destination would be Saturn’s rings that are shaped like a plate and filled with thousands of icy snowballs known as Kuiper’s Belt Objects. Many astronomers wonder if icy Pluto and many of the moons orbiting the gas planets came from here. Have you ever wondered why the comets started their journey? A planet’s gravity may have tugged on them if they got too close or the comet could have been struck by debris passing through space. Your trip wouldn’t stop here if you were riding a long-period comet. They take hundreds, some of them millions, of years to orbit the sun so you could travel trillions of miles to the edge of the solar system! You’d be traveling to the Oort cloud, which encircles the solar system completely. Its comets can come from any part of the sky, not just from one direction like shorter-period comets do. You won’t see the Oort cloud on the Solar System Viewer on the Internet, because no one has really seen it, even with a telescope—astronomers just know it’s there! Be sure to check out the other orbiting objects in space. Even though the solar system is really big, some of these things look like they come pretty close to each other! Do you think as the universe expands or contracts that it will effect the orbits or courses of all these objects?



WORDS to KNOW

OORT CLOUD: There is thought to be a type of cloud that encircles our solar system, known as an Oort cloud. This cloud is believed to be the birthplace of some of the icy comets that can be found traveling through our solar system.







Chapter 8
 Starry, Starry, Night 
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The first astronomers probably spent more time writing down what they saw than they did looking at the stars. Because they passed this information on to others, it was easier for the new stargazers to look for their own discoveries. Today’s astronomers continue to learn more about the creation and destruction of stars. Visiting a planetarium is like taking a guided tour of the universe that may make you want to learn more about the stars, the constellations, and all the interesting things that are happening in astronomy today.


Just for Fun 

Indoor Night Sky 

To make an indoor sky, take a large piece of black plastic and draw the night sky on it with a silver paint pen. Use a pencil tip to make a hole for each star in the plastic so your stars will shine from the light outside. Tape the sky over the open end of a large appliance box. You will need a door in the box to get inside.



Diamonds in the Sky 

When it starts to get dark each night, which are the first stars you see? The brightest ones, of course! Over 2,000 years ago, Hipparchus developed a numbering system, one through six, based on the apparent magnitude or brightness of the stars he saw from Earth. A first or number one magnitude star was 100 times brighter than the faint stars in the sixth class. Over time astronomers have found some objects can be brighter than a one, so they started using a minus sign to indicate how much light there seemed to be. Do you think there are numbers higher than six? With modern telescopes, stars can be listed up to a thirty! Hip-parchus might have been surprised to see astronomers still use the information from his catalog today. Newer books have changed the amounts of a few of his numbers and many, many more stars have been added to his list. Suppose you and your friends are walking after dark and you see a light shining in the distance.



WORDS to KNOW


MAGNITUDE: The amount of light a star emits or gives off is called its magnitude. Astronomers measure the magnitude of the stars out in the universe by using a number system.



It could be a streetlight or a flashlight. How bright it is doesn’t tell you much about the light, if you don’t know how far away it is. Modern astronomers have learned how to measure the distance to a star and its apparent magnitude, or how bright it appears to us. They use both of these figures to determine the absolute magnitude or luminosity (true brightness) of a star. Scientists pretend that the sun and the other stars are all the same distance from the earth to figure their absolute magnitude. The sun has an apparent magnitude of –26.7 and absolute magnitude of 4.8. See what a difference a little distance makes!
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Connecting the Dots 

Have you ever seen what looks like animals or people hiding among the stars in the constellations? Ancient stargazers like the Chinese, Egyptians, Greeks, and people living in the Middle East saw some of these same creatures. Some believed they were gods and made up wonderful stories about them that are still retold today. Each of these groups of people had different names for the same clusters of stars or constellations. Sometimes some parts of one constellation were grouped with part of another, and many were never seen because none of the stargazers lived in the Southern Hemisphere. You might not be able see all of them, either. Eventually it was agreed that there were eighty-eight constellations in all, but many of the shapes had been changed. Do you really think Cygnus looks like a swan or Canis Minor and Major look like a pair of dogs? Although the stars that form the figures appear to be close in certain constellations, they may actually be billions of miles apart. And because they are moving, they might be in other constellations eventually. Like the imaginary celestial equator above Earth that helps astronomers locate objects in space, there is also an imaginary circle called an ecliptic. This circle is where the eclipses of the sun and the moon occur. Some of the constellations seem to move along this circle. This circle swings from 23.5 degrees north of the equator to 23.5 degrees south of the equator as the earth orbits around the sun. Would you call the Big Dipper a constellation? To most astronomers it is an asterism, or just part of the constellation known as the Great Bear or Ursa Major!


WORDS to KNOW

CONSTELLATION: A constellation is a group of stars that together form an image in the sky. One constellation that is well known is Orion.



How the Constellations Got Their Names 

Have you read a lot of fairy tales or watched them on TV? Most of these stories were written for children to enjoy, but they were also written to teach children good behavior and keep them safe. Their lessons were things like: don’t talk to strangers, be honest and kind or you might be punished. Ancient storytellers told stories about what they thought they saw in the sky, from mighty hunters like Orion to magical animals like unicorns and winged horses, or even things like a harp and a cross.

What’s Your Sign?

When people talk about constellations, do you think about the twelve symbols listed in the zodiac? Many people do because it’s fun to talk about astrology. The history of astrology goes back for thousands of years, and there is more than one type of astrology. In some cases the month when you were born is what counts while others rely more on the year you were born. Depending on what year you were born you may be under the sign of the rat or the monkey, or one of the other ten animals. Some people still believe that the date of your birth has an effect on your life. As the earth orbits the sun, several constellations are visible in the night sky for about a month right along the ecliptic circle. The sign in the middle is considered the dominant or main sign. In the monthly astrology, if you were born in the first part of the month of March, Pisces would be your sign. The sun, the moon, and the planets all appear to move through these special constellations during the course of the year. Maybe you have heard of some of the signs like the crab or the twins. If you think you might want to use astrology to predict your future, remember all of the changes that have been made in the calendars over the years. March 5 was probably January 21 thousands of years ago.
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WORDS to KNOW

ASTROLOGY: Astrology is a belief that stars and other objects in space can be used to predict future happenings or events. People who are born under certain signs are expected to display certain characteristics and qualities.



What’s a Planetarium?

Have you ever been to a planetarium? As the lights dim in a large dome-shaped building, the presenter starts the projectors that create the images of the many wonders in space. In some planetariums as the displays change, you can hear the sound of gears moving. Astronomers living around 2,000 years ago used similar gears in some of their simple machines. These machines were used to predict eclipses as they moved the models of the sun and the moon around. Some scientists believe they also showed the paths of the planets. As the show in the planetarium goes along, you soon see the star-filled sky displayed over your head; it changes to show the seasons of the year and the hemispheres on Earth. Going to a planetarium is sort of like climbing into a time machine as it shows you what the sky used to look like and how it might look in the future. You can even experience what it would be like to travel in a spaceship throughout the universe. Wouldn’t it be great to have someone to point out the locations of these different stars when you are in your own yard? Learning where to look for constellations and planets is as simple as taking a trip to the planetarium, buying a planetarium program for your computer, or going on the Internet to look for star maps at Skyan-dtelescope.com.
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	WORDS to KNOW

PLANETARIUM: A planetarium is a special building designed to display all the wonders of the solar system and outer space to an audience.



Double Trouble 

Did you ever wish that you had a twin? You probably wouldn’t care if they didn’t look exactly like you, as long as they were always there when you needed a friend. Astronomers believe many of the stars have twins. Sirius A, the brightest star in the sky, has a white dwarf companion about the size of Earth, called Sirius B. You might be wondering how astronomers decide if one really bright star is actually two? They look to see if part of the star seems to be blue or coming toward them while the other half is red or moving away. Alpha and Beta Centauri are close enough together to appear as one really bright star, but they are actually triplets if you include Earth’s nearest neighbor, the faint Proxima Centauri. Other binary or twin stars are discovered because once in awhile they eclipse each other just like the moon does the earth.


	Twin Stars 

[image: 2]
Can you find the seven differences between this pair of twin stars?
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Seeing Double?

Have you ever had a tug of war with your friends? Algol is often called the “demon star” because it is hidden at times by its aging companion star. It almost seems to be playing hide and seek with you. This red giant seems to be losing gas to its brighter twin because of their close orbits! A tug of war between twin stars is not that unusual, and sometimes the winner is not who you would expect it to be. A companion star is often found only by the effect it has on another star. One way to spot them is if they wobble from the pull of the unseen star’s gravity. Could the other star be a black hole? When you go to the planetarium, you might ask if they have to use two projectors to show these binary or “twin” stars. Maybe they will show videos of the real ones!


Try This 

Star Parties 

Who doesn’t want to be a star? For this party all you need are a few costumes, some sunglasses, a star cake, and a camera. Roll out the red carpet and have a few friends come over for some star trivia, treats, and pictures. Everyone should make a star with their name on it for their own door at home.




Which One?

I can make things disappear and reappear simply by doing what I always do.

Which one am I?

A. Eclipse 

B. Supernova 

C. Rocket 

D. Comet 
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Naming Your Own Star 

The first time you meet someone new, you learn the person’s name. Stargazers like Ptolemy started naming the stars in the sky thousands of years ago to help identify and keep track of them. You might be surprised to know that many of the names the stars are called today came from Middle Eastern astronomers living thousands of years ago. Unfortunately the same star was known by a different name in other places in the world. Modern astronomers started adding Greek letters to the unnamed stars in the newly discovered constellations like some of those in the Southern Hemisphere. They would name the brightest star Alpha, the next would be Beta, and so on until they ran out of stars or letters! This is not a foolproof way to know which are the brightest stars though, because the astronomers didn’t want to change their names even after they found out the stars weren’t quite as bright as earlier astronomers thought they were.

Some countries have tried naming newly discovered stars after their celebrities, but as you probably have noticed, there aren’t any famous names listed on the star maps. Some astronomers have been honored for their discoveries by having their names used, but the newer stars just have initials that indicate the type of star they are, or numbers, or both. Now, when a star is found it is simply listed by its coordinates on the celestial sphere. If you want to find a new star, looking at catalogs that list the stars may help you. If you look closely, you may see the same star listed with its different names and numbers. Some day you might find a star that no one else has ever found before.


Try This 

It’s All Greek to Me!

How about trying something new like learning the Greek alphabet, which is used for many things besides naming stars? You can find it in an encyclopedia or on the Internet by typing in the words “Greek alphabet.” Are there any other alphabets you would like to learn? How about the sign language alphabet?




Across the Sky 

The word list is here to give you a hand, but be careful— there are two extra words!
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ACROSS

6. A picture seen ir a pattern of stars 

 8. Collections of stars, gas, and dust held together by gravity. The Milky Way is one!

 11. Huge balls of gas that produce light anc heat. Our sun is one!

12. The Earth's shadow across the moon 

 13. Two stars in orbit around each other (2 words)

 DOWN

1. "Shooting Stars" 

2. A small, icy ball with a iong, glowing tail 

3. The galaxy that hods dut solar systen (2 words) 

 4. An exploding star

5. When the whole face of the moon is lit up (2 words)

7. The large spheres that orbit around our sun. Sone lave rings! 

9. A powerful explosion on the sun (2 words) 

10. A small rocky object that ortr'ts the sun 





FUN FACT

Second Look 

Beginning astronomers occasionally think they have found twin stars, until they look at them through a larger telescope, only to find the second star is not even close to the other star!



The First Star I See Tonight!

Does it seem like there are a lot of faint stars when you look up at the sky? One reason this is true is because bright stars don’t last very long. Usually a white dwarf star is one that has used up all its fuel. If this star is “running out of gas,” how could it possibly become a nova that lights up the sky like fireworks and then go dim again? This happens because a nova has a companion star that pours its gas around the white dwarf until the surface of the dwarf star is burning again. Once the fuel is gone, so is the light. This second life can happen only once or it might happen many times, so keep an eye on the sky to see if you spot one! Would you think that a nova could be the brightest star in the sky? Many of the brightest stars are found in the constellations of the zodiac. Castor and Pollux are the two bright stars found in the well-known constellation of the Gemini twins. Another bright star is Aldebaran, which seems to form the eye of Taurus the bull. See if you can find Regulus, the bright star located at the base of Leo the lion’s tail. There are several bright stars in the super bright constellation called Pleiades that are also known as the seven sisters. They would all be good places to look for the brightest star near us, but we don’t have to travel very far or consult a star map in your newspaper to find the winner. If you guessed the brightest star close to Earth is the sun, you’re right. Most people forget that the sun is a star. From here, the sun is very bright, but if you wanted to look at the sun from another galaxy, you would need a very strong telescope to see it! See how many people you can fool when you ask them the question, “Do stars only come out at night?” If they say, “Yes,” ask them, “What about the sun?”


Just for Fun 

What’s Your Sign?

Do you know what your sign is according to the dates in astrology? If you are born near the beginning of the year, you may be an Aquarius or a Capricorn. If you were born in the summer you may fall under the sign of Cancer or Gemini. There are twelve signs in the zodiac all based on constellations.



Happy Birthday to You 

How would you like to see a bunch of baby stars? Many astronomers say that one of the “stars” in the belt of the constellation Orion is a nebula filled with protostars, which is the last step before a star is born or becomes a true star! For a star to survive, the pressure from the burning fuel pushing outward must equal the gravity pulling inward. Have you ever flown in a hot air balloon? The heat of the fire forces the balloon up while gravity tries to pull the balloon back to the ground. Although a star like the sun is not very big during the middle of its life, it is much, much larger when it is forming and while it is dying. Do you think the star’s pressure change is what causes this to happen? If you said yes, you’re right!

Orion has two giant stars in its constellation, a blue giant called Rigel and a red giant called Betelguese (pronounced beetle juice). Neither will have a long life as far as stars go. Huge stars like Rigel burn hotter and faster than a small star, so this red giant’s hydrogen is almost gone and it is starting to burn its core. The original size of a giant star will determine if it will burn to a cinder or explode into a supernova when it reaches the iron core. Scientists believe the explosions are caused when the iron puts out the fire that was keeping up the pressure inside the star’s core. Eventually gravity crushes it, then all of the contents, some too small to be seen, come rushing out.

Mapping the Stars 

Have you ever watched an airport beacon’s light sweeping through the air? Their beacons use many different combinations of colors and rotating speeds of light to indicate what type of airport it is. Astronomers found a new type of variable star in the constellation Cepheus that pulsates like these beacons, which helps to tell them what type of star it is. A Cepheid is a star that is unstable because it is slowly dying. Its temperature, size, and radiation are causing its brightness to change at a regular rate, but the rate or period of brightness is not the same for every star. Once astronomers learn a star is in a Cepheid stage and how long its pulsation period is, they can calculate how far away it is. This is just one more way of measuring the immense distances to the stars. Other methods are:


Found out in Space 

Look carefully at this letter grid through your telescope. How many of the deep space objects from the word list can you find? Answers can go side to side, or up and down.
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FUN FACT

Sun or Star?

Any star the same size of Earth’s sun or smaller is considered to be a dwarf star. The sun is known as a yellow dwarf star.



1. Using radar within the solar system.

2. Calculating increasing distances using geometry.

3. Comparing the brightness of different stars.

4. Figuring out the speed of rotating galaxies.

5. Photographing the explosions of the supernovae.


Just for Fun 

Pie in the Sky 

How about a sky you can eat? All you need is a paper plate covered in whipped cream. Add a drop or two of blue food coloring and stir it with a spoon. To make your stars in the sky you can add marshmallows, candy pieces, cookie crumbs, or star shaped pieces of flavored gelatin. Then eat.



Because of all of this, in less than a century astronomers have progressed from believing that the sun was the center of the universe to learning that the universe extends for somewhere close to 13 billion light years. If you remember each light year is about 6 trillion miles, how many total miles is that? Will your calculator handle that many numbers?





Appendix A 

Glossary 

alien 

Beings thought to live somewhere else out in space are called aliens. No one is sure if there is any other life in the universe, other than here on Earth. Another name for an alien is an extraterrestrial.

asteroid 

An asteroid is a small object similar in several ways to a planet. Many asteroids are made of rock and orbit the sun.

astrology 

A belief that stars and other objects in space can be used to predict future happenings or events.

People who are born under certain signs are expected to have certain characteristics and qualities.

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 the Earth’s atmosphere.

astronomy 

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.

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.

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 as solar particles collide with the earth’s magnetic fields.

axis 

Like a top, each planet has a center line known as an axis that it revolves around. Earth’s axis would run from its North Pole straight through to its South Pole.

comet 

A comet is an object that appears to have a glowing tail as it travels through space. One famous comet is Halley’s comet, known for its timely return trips.

constellation 

A group of stars that together form an image in the sky. One constellation that is well known is Orion.

dwarf planet 

A planet that is smaller in size than the other planets it is being compared to. Pluto is considered a dwarf planet because it is so much smaller than the other planets in our solar system.

eclipse 

When an object in space blocks the light of another object or prevents it from being in view, it is called an eclipse. Two common eclipses are solar and lunar.

galaxy 

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

gravity 

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.

lunar 

A word that describes something that has to do with the moon. There are lunar calendars and lunar missions. If people lived on the moon it would be a lunar colony.

magnitude 

The amount of light a star emits or gives off is called its magnitude. Astronomers measure the magnitude of the stars out in the universe by using a number system.

meteorite 

The objects that fall from space onto the earth are called meteorites. When they start to burn in the sky, they are sometimes called falling stars.

meteorology 

The study of the Earth’s atmosphere, usually involving activities within it such as the weather. Someone who studies meteorology is called a meteorologist.

Milky Way 

The spiral galaxy that appears in our sky, like a faint trail of spilled milk, is called the Milky Way. The Milky Way is made up of billions of stars.

myth 

A traditional story that is usually based on beliefs from religion or history. Myths have been told for years along with similar stories like tall tales, fables, and fairy tales.

nebula 

Nebulae can be both light and dark, depending on whether a star is shining on the nebula’s dust or whether the nebula’s dust is blocking the light from the star that is behind it.

Oort cloud 

A type of cloud that encircles our solar system.

This cloud is believed to be the birthplace of some of the icy comets that can be found traveling through our solar system.

phase 

When something changes or develops, it 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.

planetarium 

A special building designed to display all the wonders of the solar system and outer space to an audience.

Polaris 

The name given to the 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.

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.

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.

science fiction 

When a story is made up or not true it is considered fiction. Science fiction is a blend of scientific information and fiction. Many stories and movies about space are considered science fiction.

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.

spectrum 

Scientists and astronomers use a spectroscope to see the breakdown or separation of light into a spectrum, the same colors created by light shining through a prism.

telescope 

A telescope is a tool that was invented to help people see things that are far away in the distance. Astronomers use telescopes to see planets and stars millions of miles out in space.

time warp 

Some scientists wonder if there are places in space where time is distorted or warped. One place they believe a time warp may exist is in or around a black hole. Because no one has ever been there they can only guess what might happen.

universe 

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.





Appendix B

 Resources 

Books 

Carson, Mary Kay. Exploring the Solar System: A History with 22 Activities (For Kids series). Chicago Review Press, 2006.

Cole, Michael D. The Sun: The Center of the Solar System (Countdown to Space). Enslow Publishers, 2001.

DK Publishing (editor). Astronomy. DK Publishing, 2004.

DK Publishing (editor). Universe (DK Eyewitness Books). DK Publishing, 2003.

Harrington, Philip. Astronomy for All Ages, 2nd edition: Discovering the Universe through Activities for Children and Adults. Globe Pequot, 2000.

Kerrod, Robin. Astronomy. Southwater Publishing, 2000.

Nobleman, Marc Tyler. 3-D Thrillers! Solar System (Discovery Kids). Dutton Children’s Books, 2001.

School Specialty Publishing (editor). Our Solar System Science Kit (Brighter Child). School Specialty Publishing, 2004.

School Specialty Publishing (editor). Solar System (Just the Facts). School Specialty Publishing, 2006.

Sohn, Emily. Space and Astronomy (Science News for Kids). Chelsea House Publications, 2006.

Stott, Carole. Astronomy: Discoveries, Solar System, Stars, Universe. Kingfisher, 2003.

VanCleave, Janice. Janice VanCleave’s the Solar 

System: Mind-Boggling Experiments You Can Turn into Science Fair Projects. Jossey-Bass, 2000.

Web Sites 

Amazing Space 

At Amazing Space you will find movies featuring current cosmic events, along with space games, news about the universe, and a section for homework help.

[image: 3]http://amazing-space.stsci.edu/tonights_sky/index.php 

Artyastro.com

At Artyastro.com you can travel through space, enter a time machine, or check your weight on one of the many different planets.

You will also find word search pages when you visit this site.

[image: 3]www.artyastro.com/main.htm

Astronomy for Kids 

This site is filled with all kinds of fun things like sky maps, wonders from outer space, electronic postcards, information on the constellations, and endless space facts.

[image: 3]www.dustbunny.com/afk

Earth and Moon Viewer 

One way to see the earth and the moon up close is to use this site called the Earth and Moon Viewer. You can simply click on one of several preset images or you can see the 

latitude and longitude for anywhere you want to explore on Earth. See the world from the sun’s point of view at the link below.

[image: 3]http://fourmilab.ch/earthview/vplanet.html

Earth from Space 

You can visit Earth from space by clicking on this large map to see the world the way a satellite sees it.

[image: 3]http://earth.jsc.nasa.gov/sseop/efs/categories.htm

Exploratorium 

This Web site allows you to calculate your weight or age in numerous places located in space. You can also test your knowledge of gravity.

[image: 3]www.exploratorium.edu/ronh/weight/index.html

KidsAstronomy.com

You will find all kinds of things to do at KidsAstronomy.com. Here you can print your own copy of a star map, play a constellation finding game, mail free e-cards, listen to songs, and see beautiful images.

[image: 3]www.kidsastronomy.com

NASA Kids’ Club 

NASA Kids’ Club offers hours of entertaining fun on many different levels. Challenge yourself and your family’s knowledge of the universe with these astronomical activities.

[image: 3]www.nasa.gov/audience/forkids/kidsclub/flash/index.html

NASA Science Fun 

With one click of your mouse and a tap of your space bar you can watch numerous movies of all different kinds of space phenomena.

[image: 3] http://science.hq.nasa.gov/kids

NASA Space Place 

NASA Space Place contains numerous projects, facts, games, and endless animated information. You will also find crafts, poetry, and recipes at the link below.

[image: 3]http://spaceplace.nasa.gov/en/kids

National Geographic 

National Geographic lets you explore our solar system in 3-D. Each view also contains lots of fun facts and information about the planets.

[image: 3]www.nationalgeographic.com/solarsystem/splash.html

Science News for Kids 

Explore new worlds when you visit Science News for Kids. Here you will find the latest astronomy updates, fun games, and lots of brainteasers.

[image: 3]www.sciencenewsforkids.org/pages/search.asp?catid=31

Space World 

At Space World you will find quizzes, a dictionary, maps, numerous links to other sites, and information on everything from the phases of the moon to how to make a model of the solar system.

[image: 3]www.gigglepotz.com/space.htm

Windows to the Universe 

See if you can eliminate all the junk left out in space in one of the numerous games available on this Windows to the Universe site. There are several puzzles, games, stories, myths, and even a virtual coloring book all just a click away.

[image: 3]www.windows.ucar.edu

World Almanac for Kids 

When you visit World Almanac for Kids you will find several interactive diagrams of our solar system along with a variety of games, quizzes, information, history, and an electronic dictionary.

[image: 3]www.worldalmanacforkids.com/explore/space.html

Yahoo! Kids 

This site has incredible videos, fun jokes, awesome pictures, and a place to find the answers to many of your questions about space.

[image: 3]http://kids.yahoo.com/science





Appendix C 
Puzzle Answers 

Chapter 1 

Going Backwards? 

[image: 9781598695441_0134_001]
How Big Is Big? 

[image: 9781598695441_0134_002]
One in a Billion 

[image: 9781598695441_0134_003]
Sweet Scientists 

[image: 9781598695441_0134_004]
Chapter 2 

Around and Around We Go

[image: 9781598695441_0135_001]
Ribbons of Light

[image: 9781598695441_0135_002]
Free Vacation

[image: 9781598695441_0135_003]
Chapter 3 

Go to Jail 

[image: 9781598695441_0135_004]
Patience Please! 

[image: 9781598695441_0135_005]
You Are Here 

[image: 9781598695441_0136_001]
Chapter 4 

Always Changing 

[image: 9781598695441_0136_002]
Crazy Moon 

[image: 9781598695441_0136_003]
How Many Moons? 

[image: 9781598695441_0136_004]
Chapter 5 

Go Mercury! 

[image: 9781598695441_0136_005]
Mystery on Mars 

[image: 9781598695441_0136_006]
Deathly Dry 

[image: 9781598695441_0137_001]
Chapter 6 

The Big Bucket 

[image: 9781598695441_0137_002]
Long Journey 

[image: 9781598695441_0137_003]
Poor Pluto! 

[image: 9781598695441_0137_004]
How many astronomers does it take to change a lightbulb?  

[image: 9781598695441_0137_005]
Chapter 7 

Name That Nebula 

1. Horsehead

2. Boomerang

3. Fish on a Platter

4. Duck

5. Thumbprint

6. Apple Core

8. Cat's Eye

9. Ghosthead


Oops! 


First you must turn the book a quarter turn counterclockwise. Then hold the book so that the bottom edge of the puzzle is close to your eye, and the top edge is titled away from your eye. Squint one eye closed, and look down the length of the puzzle. Tilt the book up and down a little until all of a sudden you get the perfect angle, and you can read the answer!

Confusing Comets 

[image: 9781598695441_0138_001]
Chapter 8 

Picture in the Sky 

[image: 9781598695441_0138_002]
Twin Stars 

[image: 9781598695441_0138_003]
Across the Sky 

[image: 9781598695441_0138_004]
Found out in Space 

[image: 9781598695441_0139_001]
Chapter 9 

Collect Call 

[image: 9781598695441_0139_002]
Silly Science Fiction 

[image: 9781598695441_0139_003]
Hello UFOs! 

[image: 9781598695441_0139_004]


[image: 9781598695441_0139_004]
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