Chapter 16: Stars and Galaxies

Word Work
	Black Hole
	Light-year
	Sun

	Constellation
	Nebula
	Supernova

	Galaxy
	Star
	Universe


Scientific Process Skills Focus
· Students must use models in order to learn something about the real thing, but realizing that it is different than the real thing.
Lesson 2: What is a star?

I. How the Sun Stacks Up as a Star

a. The Sun is a star because all stars are very large balls of hot gases that give off electromagnetic radiation. 
b. The Sun gives off huge amounts of heat and light energy, due to very high heat and pressure that push hydrogen atoms together, creating helium. 

1. Huge amounts of energy are let go as this happens, making the Sun shine and we can only see this star during the day because its light prevents other stars from being seen.

II. Brightness, Color and Temperature of Stars
a. The Sun is the closest star to Earth that’s why it appears brighter than any other star and is the only star to supply energy to the earth.

b. The brightest and the brightest stars give off the most energy. 
1. If the Sun is a gumball machine, the Earth is one gumball.

c. How bright a star looks depends on the star’s size, temperature, and distance from Earth. 
d. Earth’s sun is an average size star, there are larger stars called supergiants.

1. Sirius is larger, hotter, and brighter than the Sun, but it is the ninth closest star to Earth.
e. Red stars are the coolest, orange and yellow stars are hotter and the hottest stars are white or blue-white, like Sirius. 
1. Sirius does not look brighter than the Sun because it is much farther from us than the Sun.
f. Distance is measured in light-years which is the distance light travels in one year, which is over 9 trillion kilometers.
1. Scientist measure the distance between stars and Earth in light-years because distances in space are huge compared to distances on Earth.

III. The Explosive Sun

a. The Sun’s innermost layer is called the photosphere, which gives off the light we see. The layer above the photosphere is the chromosphere, and the outer layer is called the corona. 
b. Sunspots are dark spots that are part of the photosphere and are cooler than the rest of the photosphere and travels across the Sun indicating that the Sun rotates slower at its poles than it does at its equator.

IV. Solar Eruptions
a. Ribbons of gas called prominence leap out of the chromosphere that can also erupt like a volcano. 

1. This is a solar flare which can last for minutes or hours.

V. The Life of Stars

a. New stars form in a nebula which is a cloud of dust and gas pulled together by gravity.

1. The temperature rises, hydrogen changes into helium, and the particles release energy; the particles become a star.

b. A star can use up all of its hydrogen and helium and die. 
1. The center of the star may shrink and cool, and then it becomes a white dwarf star. 
2. The star will take millions of years to become cold, and then it becomes a black dwarf star.

c. A very large star can run out of helium, and then it shrinks in on itself. 
1. When the star stops shrinking it causes a great explosion called a supernova. 
2. A star can also die when the core of a large star shrinks in on itself until it becomes a black hole, which nothing can escape getting sucked into a black hole - not even light.
Lesson 3: How are stars grouped together?
I. Galaxies

a. A galaxy is a huge group of stars, dust, and gases that is held together by gravity.
1. There are billions of galaxies and Earth is part of the Milky Way galaxy.

b. About three-fourths of the galaxies are spiral galaxies with wide centers and thin arms that stretch out from the center like a pinwheel.

1. The Milky Way is a spiral galaxy with the stars in the arms and they move around the center of the galaxy.
c. Elliptical galaxies are round or oval looking like footballs. 
1. The largest galaxies know are elliptical, but there are also elliptical galaxies that are smaller than the Milky Way.

d. Some galaxies are called irregular because they are not spiral or elliptical and do not have a definite shape.
1. Irregular galaxies are probably young galaxies with their stars are still forming.

II. Constellations

a. Ursa Major is a constellation, an area of the sky and all the stars seen in that area, in the Milky Way. 
1. A constellation is like a star’s address in which scientists use to help them locate stars. 

2. The Big Dipper is part of the constellation Ursa Major; there are 88 constellations.
b. From Earth, the stars in a constellation may look close together, but the stars might actually be very far apart.

1. They may look this way because they are in the same direction from Earth. 
c. People in different parts of the world see different constellations. 
1. If the Earth is divided into two parts along the equator, there would be a Northern and Southern Hemisphere. 

2. We live in the Northern Hemisphere and therefore can see Ursa Major, but people in the Southern Hemisphere cannot see it. 
A. The constellation Centaurus can be seen only in the Southern Hemisphere.

III. Stars on the Move
a. You can see Ursa Major all year, but other constellations can only be seen at certain times of the year. 
1. Canis Major is a constellation we see only in the winter because different parts of the sky come into view as the Earth moves around the Sun.
b. The constellations change with the seasons because Earth rotates, or spins. 
1. It takes Earth one year to move around the Sun so we see different parts of the sky as Earth moves throughout the year.
c. Stars hurtle though space at different speeds and in different directions, but we cannot see this movement because the stars are too far away. 
1. Nothing stands sill, over time, the patterns of the stars will change and some stars will move closer together or farther apart.

