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Step into the Sky



Our universe is filled with stars, planets, and all sorts of amazing stuff — and you can see them no matter where you live. You don’t need fancy tools: just look up.
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The Sky Belongs to Everyone


Long ago, kids knew all about the night sky. They could find north and tell time by the Sun. They knew which constellations came with which season.


Of course, this was easier before the invention of streetlights. The sky they saw was speckled with thousands of stars. These days, we can see only a few hundred from our cities and suburbs. Many people live their whole life without seeing the Milky Way.


But no matter where you live or how many stars you can see at night, you can observe the sky. You can do everything those kids from long ago could do — and more! We’ve learned a lot about the universe since our ancestors started sky gazing.


This book is about astronomy, the study of stars, planets, and space. Astronomy is interesting for its own sake, but it’s also an important part of human history. Ever since there were people, we’ve been looking at the stars: tracking and recording their motion, making pictures and stories out of them, and wondering why they are there.


The sky inspired us to invent math and physics so we could explain what caused nature’s patterns, starting with how objects move across the sky. It got us thinking about more than just what to eat and where to live; it showed us our place in the universe.
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You can observe the night sky anytime, anywhere — for free! Start a habit of looking up at stars whenever you step outside at night.
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Part of the Egyptian zodiac from the Temple of Hathor in Dendara, Egypt, built around 50 BCE. It was sculpted and painted onto the temple’s ceiling. The body of Nut, the goddess of the sky, lies along the bottom.








Sky-gazing Supplies


If you want to watch a meteor shower or have a sky-gazing party, pack some extra stuff to keep yourself comfortable outside at night.
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You might want to bring:






	water and a snack


	a sky map or Star Wheel (see chapter 5)


	a blanket


	a red flashlight (see Make a Red Flashlight)


	a regular flashlight


	bug repellent


	a pencil


	your Astronomy Notebook (see Start A Sky Journal)








Or you can just step out onto your fire escape or porch and look up!


For more tips on throwing a star party, see Throw a Star Party.






What’s Up There?
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No matter how dark or light your sky is, you can always observe the Sun and Moon! And even from a lit-up place like a city or large suburb, you can see the brightest planets, stars, and meteors (flashes of light caused by bits of rock from outer space entering the Earth’s atmosphere), and even the International Space Station.


From a darkish place outside the suburbs, you can see most of the constellations (groups of stars that look like a picture). You can also see meteors and human-made satellites. If it’s dark enough, you may see a faint trace of the Milky Way, the galaxy we live in. (A galaxy is a huge star system containing gas, dust, and hundreds of billions of stars.)


If you have the chance to visit a place that is very dark at night, like a national park, you will see the Milky Way clearly, with its many stars and dust lanes. Star clusters, nebulae (clouds of gas and dust), and even galaxies may be visible as well.
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The word nebula comes from the Latin word for cloud. One is a nebula; two or more are nebulae.



















Astronomy Notebook





★ Start A Sky Journal


When you sky gaze, it’s fun to draw what you see in the sky and take notes.
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An Astronomy Notebook will keep all of your observations together. You can buy a new notebook or use an old one that still has some blank pages left. Rip out your old schoolwork, and decorate the front.


Use your Astronomy Notebook to record the weather, draw pictures of the sky, and keep track of your research.


When you record an observation you should include the following information:






	Date


	Time


	Weather


	How clear is the sky?


	Can you see the Moon? Where is it and what shape?


	What else can you see?


	What’s different from the last time you looked?














Where to Sky Gaze


Good places to look at the stars include a backyard, a balcony, a safe rooftop that you’re allowed to go out on, a playing field, or a park.Try to find a place with a clear horizon — that is, where nothing blocks your view. Maybe you can see the southern and western sky from where you live, and the north and east from a friend’s house. Observing from a hill or rooftop can get you a better view.


In modern times, we have many lights inside and outside our homes. They help us see at night, but they can cause light pollution (artificial light that makes the sky bright).
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The constellations of Sagittarius and Scorpius, as seen from a city (population 400,000) and a small town (population 217).







Too Much Light


If the sky is brighter than a particular star, we can’t see that star. So in places with a lot of light pollution, we can see only really bright stars and planets.
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A handy way to block point-source light pollution







Diffuse light pollution lights up the whole sky. You can’t get away from it unless you go somewhere with less light.


Point-source light pollution comes from one place. You can move to get away from it. If a nearby streetlight is making it hard to see the stars, for example, you can move so that a building blocks it from your view, or you can hang a blanket from a clothesline to block it out. Even just blocking the light with your hand will improve what you see!
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Best Timing






Once you’ve found a good place to observe the night sky, keep the following things in mind.




	
 Weather. You can observe the Moon and planets through a partly cloudy sky. To see constellations well, you need an almost clear sky.

Be sure to dress appropriately. Weather is hard to predict, so check the sky and the temperature before you head out to make your observations!





	
 Timing. You’ll have to wait until twilight — the time right after sunset or before sunrise when the sky is not bright but still softly glows. Then it will be dark enough to observe most stars.


	
 Moon. Check the Moon’s phase (that is, how much of the Moon is visible from Earth; see Shape-Shifter) and its rise and set times. If it’s a very bright Full Moon, it will outshine fainter objects in the sky and you won’t be able to see them. (Observe the Moon instead!)


	
 Planets. Often you may see a planet that is brighter than most stars. Look online or in an astronomy magazine to learn what planets will appear in the sky and when. Over several months you can watch planets change positions as if they’re in a big dance. (See chapter 4.)


	
 Special events. Eclipses, meteor showers, comets, the northern lights — there’s always something interesting going on in the sky! Special events are found in every chapter of this book, and many are listed in the Appendix:, Find Out More












Darkness and Light


Lighting is important at night; we need to see where we’re going and feel safe. Unfortunately, the light we use doesn’t shine just on streets or buildings or people. Some of it shines up or out, instead of down. It comes from streetlights, buildings, playing fields, and security lights.


The International Dark-Sky Association (IDA), listed in the Resources, helps raise awareness about light pollution and how to improve lighting. Reducing artificial light at night can make us and our environment happier and healthier. And we’ll all get to see more in the clear, dark sky.
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NASA’s “Black Marble,” an image of the Earth at night, seen from space in 2012. The dark areas (like oceans and deserts) are places with little or no light pollution.








Measuring Darkness


Astronomer John Bortle has classified light pollution on a scale from 1 to 9.


Bortle class 1 skies are found in the darkest places on Earth, away from all light. On nights with no Moon, the Milky Way and bright nebulae and star clusters are visible with the naked eye.


Bortle class 9 skies are found in big cities. You can see the Moon and planets, but only a few bright stars — not enough to recognize their constellations.










	

Bortle Scale




	

Magnitude We Can See




	

Type of Place













	

1




	

7.6




	

Dark sky preserve*









	

2




	

7.1




	

Wilderness or national park, with some light on the horizon*









	

3




	

6.6




	

State or national park near a small town*









	

4




	

6.1




	

Small town









	

5




	

5.6




	

Suburb









	

6




	

5.5




	

Large suburb









	

7




	

5




	

Edge of a city









	

8




	

4.5




	

City









	

9




	

4




	

Center of large city









	

*Most people’s eyes can’t see any difference between Bortle 1, 2, and 3 skies. You will notice the difference when you look around, though. At very dark sites with no Moon, you can’t see the person next to you unless they have a flashlight!
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A star’s magnitude tells us how bright it is. It may seem backward: faint stars have large magnitudes; bright stars have small magnitudes. See Star Light, Star Bright for more information.


















Finding Your Way around the Sky


When you see something cool way up above you, how can you help someone else find it? Scientists use special words to describe places in the sky.
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Zenith: An imaginary point straight overhead


Meridian: An imaginary line across the sky, from the north point on the horizon through the zenith to the south point on the horizon


Nadir: An imaginary point opposite the zenith — right beneath your feet


Horizon: An imaginary circle around you, at the height of your eyes


Altitude: An object’s angle of elevation (height) above the horizon


Azimuth: The object’s angle around the horizon from one of the cardinal directions (north, south, east, and west)
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meridian: divides the sky into an eastern (rising) half and a western (setting) half. Objects in the sky reach their highest point when they cross, or transit, the meridian.


















How It Looks to Us


From Earth, the sky resembles the inside of a giant upside-down bowl. The Sun, Moon, planets, and stars all move from east to west across the sky.


Of course, this is only what the sky looks like…
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But What’s Really Happening?


In reality, we live on a ball-shaped planet that spins from west to east around an imaginary center line called an axis. The Earth makes one complete spin every 24 hours. As we spin from west to east, the Sun, Moon, and stars seem to move from east to west.
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Try It





★ ★Cosmic Protractor 


Astronomers measure distances by picturing angles on the dome of the sky.
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For schoolwork you might use a protractor to measure angles, but it won’t work for measuring angles on the sky. For that, you need a cosmic protractor.


You have your own measuring tools that you always carry with you: your hands and fingers! Hold your hand up to the sky with your arm straight to make these measurements.
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1. Twice the size of the full Moon; size of the Pleiades (Seven Sisters)


	
2. A little smaller than Orion’s belt


	
3. Handle of the Big Dipper


	
4. Cassiopeia


	
5. Orion













Astronomy Notebook





★ Be a Weather Watcher


Keep a record of the weather so you know the best time for sky gazing.
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Describe the weather in your notebook whenever you can. Try to record the weather once during the day and once at night. Here are some things you can record. Don’t forget the date!




	What is the temperature?


	Is the sky clear or cloudy?


	Is it very windy?


	Is there fog?


	How much of the sky is covered by clouds?


	What kinds of clouds do you see? (You can draw them.)


	Is it raining or snowing?


	If it is, is the rain or snow light, heavy, or somewhere in between?







After you’ve been keeping your weather journal for a few months, look for patterns. Do you notice that some months are cloudier than others? If the sky is cloudy during the day, is it also cloudy at night? Does rain always come with certain types of clouds?









Where Clouds Live


The names for clouds are all combinations of the following five Latin words.












	

Cirrus: hair




	

Nimbus: rain cloud or mist
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