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Sky Search
Print the current month Star Finder found at http://spaceplace.nasa.gov/en/kids/st6starfinder/st6starfinder.shtml 

#1 – Mapping the Skies

Learn how to use a star map. 
Star Finder 
#2 – Constellations 
Learn to identify at least five constellations. 
Star Finder
#3 – Direction, Please 
Learn about the North Star and why it has been used for navigation.  Use the North Star to find two constellations.
North Star fact sheet

#5 – Connect the Dots

Learn stories from two or more ancient cultures that were used to explain what was seen in the sky.

from The Kids Book of the Night Sky

#7 – Time for the Moon 
Learn more about the moon – phases, age, names of features.
Moon handout and Phases of the Moon handout and worksheet
#8 – The Sky is Falling 
Learn about meteors, meteorites, meteor showers, and comets.
Meteors, meteorites, meteor showers, and comets handout

Completed:

_______________________________________________________

Kathy Baier, Leader




Date

The North Star

The North Star, also called the Pole Star or Polaris, is the star that the earth's axis points toward in the Northern sky. For many years, people have been fascinated with this star and the fact that it doesn't seem to move in the sky. Some have created legends explaining why the star stands still. As more detailed scientific instrumentation has become available, scientists have begun to study more about Polaris. Surprisingly, it is a rich subject consisting of a binary star system. 

Why Do We Care about the North Star? 

For many years, the North Star has been used as a navigation aid and to chart navigational maps. It has also been used to measure astronomical latitude since we map latitudes to the equivalent sky positions: the North Pole equates to +90 degrees latitude on Earth as does its projection into the sky. In addition to these functional uses, over time many cultures have built folklore around the North Star. Even people with little interest in astronomy or mapmaking know about the North Star, and some have created stories explaining why it seemingly never moves. 

The most famous story about the North Star is the Native American myth explaining why the North Star stands still. In this story, a brave son Na-Gah tried to impress his father by climbing the tallest cliff he could find. Through difficult conditions he persisted until he found himself at the top of a very high mountain. The mountain was so tall that Na-Gah looked down on all the other mountains. Unfortunately, there was no way down. When his father came looking for him, he found Na-Gah stuck high above. Not wanting his son to suffer for his bravery, he turned Na-Gah into a star that can be seen and honored by all living things. 

Polaris: The Current North Star 

Today the Earth's axis points within one degree of Polaris, the brightest star in the constellation Ursa Minor (also called the Little Bear or the Little Dipper). Polaris appears to be in a fixed position in the sky throughout the year. All other stars and constellations seem to revolve around the North Star. 

To find Polaris in the sky, locate the Big Dipper and follow the two stars at the end of the basin upward. This should lead you directly to Polaris. It is the last star in the tail of the Little Dipper. 

Why isn't the North Star Fixed? 

Over the course of time the North Star changes. Right now Polaris is within one degree of true north, but at other times the North Star has been and will again be Thuban (the brightest star in the constellation Draco), Vega (the brightest star in the constellation Lyra), and Alpha Cephei (the brightest star in the constellation Cepheus). 

The North Star changes over time because the direction of the earth's axis changes slowly over time. Since by definition the North Star is the star most closely aligned with the earth's axis, as the axis moves the nearest star changes too. 

This type of axis movement is similar to that of a spinning top. As the top slows, the axis of rotation changes as the top draws out each rotation; that is to say that the stem of the top itself traces out a circular pattern rather than pointing at a single spot or staying mostly still. If you draw an imaginary line of the earth's axis and continue it up to the sky, it will make a similar path. This type of axis rotation is called precession. 

In the case of the earth, precession is caused by the gravitational pull of the sun and the moon. The earth's axis makes one complete rotation over the course of approximately 26,000 years. If you trace the path of the axis in the sky, you will find that Polaris, Vega, Thuban, and Alpha Cephei all fall on or very close to it. So when the earth's axis is at a point on the path near Vega, Vega becomes the North Star while Thuban is the North Star when the axis is near it on the path. 

Five thousand years ago, Thuban was the North Star. Five thousand years from now, the North Star will be Alpha Cephei. Seven thousand years after that, it will be Vega. Nine thousand years after that, Thuban will be the North Star again. At these dates, the various stars will be at the closest to absolute north. For some time before, the relevant star will be approaching due north and it will be receding for some time after the time listed. In these interim times, the North Star is whichever star is closest to north. 
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FACTS

The moon is the Earth's only natural satellite. The moon is a cold, dry orb whose surface is studded with craters and strewn with rocks and dust (called regolith). The moon has no atmosphere. 

The same side of the moon always faces the Earth. The far side of the moon was first observed by humans in 1959 when the unmanned Soviet Luna 3 mission orbited the moon and photographed it. Neil Armstrong and Buzz Aldrin (on NASA's Apollo 11 mission, which also included Michael Collins) were the first people to walk on the moon, on July 20, 1969.

The moon is about 238,000 miles from Earth on average.  At its closest approach (the lunar perigee) it is 221,460 miles from Earth.  At its farthest approach (its apogee) it is 252,700 miles from Earth.

The moon’s diameter is 2,140 miles, 27% of the Earth’s diameter.  The temperature on the Moon ranges from daytime highs of about 130°C = 265°F to nighttime lows of about -110°C = -170°F.

FEATURES

MARIA: low flat areas called “seas,".  The first moon landing was in the Mare Tranquillitatis (the Sea of Tranquility). Maria are concentrated on the side of the moon that faces the Earth; the far side has very few of these plains. 
CRATERS: The surface of the moon is scarred by millions of (mostly circular) impact craters, caused by asteroids, comets, and meteorites.  The biggest intact lunar crater is Clavius which is 100 miles (160 km) in diameter. 
RILLES: A rille is a long, narrow valley on the surface of the moon. Hadley Rille is a long valley on the surface of the moon. This rille is 75 miles long, 1300 feet deep, and almost 1 mile wide at its widest point. It was formed by molten basaltic lava that carved out a steep channel.
MOUNTAINS:  there are many mountains and mountain ranges on the moon.  Montes Apenninus are a rugged mountain range on the northern part of the Moon's near side. They are named for the Apennine Mountains in Italy.  It includes Mons Huygens, often listed as the highest mountain on the Moon (though not the highest point)

Phases of the Moon
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As the moon circles the Earth, the shape of the moon appears to change; this is because different amounts of the illuminated part of the moon are facing us. The shape varies from a full moon (when the Earth is between the sun and the moon) to a new moon (when the moon is between the sun and the Earth).

	Label the Moon Phases Diagram
Read the definitions, then label the moon phases diagram below.


	Definitions


	Crescent Moon - when we can see only a sliver of the moon's disk (the side of the moon facing us) 

Full Moon - when the moon's disk is light because the Earth is between the sun and the moon 

Gibbous Moon - when we can see roughly three-quarters of the moon's disk 

Half Moon - (also called quarter moon) when we can see one half of the moon's disk (this is one-quarter of the entire moon's surface) 
	New Moon - when the moon's disk is dark (and invisible to us) because the moon is between the sun and the Earth 

Quarter Moon - (also called half moon) when we can see one half of the moon's disk (this is one-quarter of the entire moon's surface) 

Waning Moon - when the moon seems to be getting smaller, going from full to gibbous to half to crescent to new 

Waxing Moon - when the moon seems to be getting bigger, going from new to crescent to half to gibbous to full 




The Sky is Falling
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Meteoroids are small bodies that travel through space. Meteoroids are smaller than asteroids; most are smaller than the size of a pebble. Meteoroids have many sources. Most meteoroids come from asteroids that are broken apart by impacts with other asteroids. Other meteoroids come from the Moon from comets and from the planet Mars. 
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A meteor is a meteoroid that has entered the Earth's atmosphere, usually making a fiery trail as it falls. It is sometimes called a shooting star or a falling star.  The friction between the fast-moving meteor and the gas in the Earth's atmosphere causes intense heat; the meteor glows with heat and then burns. This glowing phase usually happens 50 to 68 miles (80 to 110 kilometers) above the Earth.
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A meteorite is a meteor that has fallen to Earth. At least 100 meteorites hit the Earth every year. Meteorites have survived a fiery fall through the Earth's atmosphere and have lost a lot of mass in that process. Most meteorites burn up in the Earth's atmosphere; all that is left is a bit of dust. Every day, about 3000 tons of meteoroid dust falls to Earth.
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A meteor shower is a phenomenon in which many meteors fall through the atmosphere in a relatively short time and in approximately parallel trajectories. A very intense meteor shower is called a meteor storm.  Meteor showers (and storms) occur when the Earth passes through a comet's orbit, and left-over comet debris (rocks, etc.) bombards the Earth. Each meteor shower occurs at a predictable time each year. Showers are named after the constellation they seem to originate from. 
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A comet is a small, icy celestial body that orbits around the sun. It is made up of a nucleus (solid, frozen ice, gas and dust), a gaseous coma (water vapor, CO2, and other gases) and a long tail (made of dust and ionized gases). The tail develops when the comet is near the Sun. Its long ion tail always points away from the sun, because of the force of the solar wind. The tail can be up to 250 million km long, and is most of what we see. Comets are only visible when they're near the sun in their highly eccentric orbits.
