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Stars & Galaxies

I. Stars and stellar distance

A. Ancient Greeks believed that stars were burning objects

B. Stars give off a lot of heat by Nuclear fusion

C. There are more than 200,000 stars that have been seen and catalogued
D. Some bright points of light that can be seen in the sky may planets such as Venus, Mars, Jupiter, Saturn and Mercury

E. Planets have a more steady glow, while stars twinkle because it is refracted as it comes through the earths atmosphere

F. A stars brightness as seen from earth is called its apparent magnitude

1. Apparent magnitude depend on the size distance and color

2. Apparent magnitude differs from actual magnitude

3. Stellar distance is the distance of a star from earth

a. Stellar distance can be measured by parallax

b. Parallax is an apparent change in position caused by the earth’s motion

c. Parallax is then calculated to determine the stars distance from earth
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G. Astronomers work with very large numbers.

H. The closest star to earth is 38,000,000,000,000 km away from the sun 3.8x1013
I. Light travels at 9.5 trillion km/year
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II. The Sun

A. The sun is a star (average in size)

B. The sun is a sphere of hot glowing gas

C. The sun contains more than 99% of the solar system’s mass

D. The sun is about 150,000,000 km from the earth about 8minutes at the speed of light

E. The sun’s radius is about 696,000 km, 109x that of earth

F. The sun rotates on its axis

G. Regions of the sun

1. The Core is made of dense helium and hydrogen about 15 million oC

2. The radiative layer is warmed by the core 3 million oC

3. Convective layer

4. Sun’s atmosphere has 3 parts

a. Photosphere – is the layer we see when we look at the sun

b. Chromosphere is the middle layer of the atmosphere and is about 2500 km thick

c. Corona extends above the Chromosphere

1) Visible during total solar eclipse

5. The suns energy is fueled by nuclear fusion

a. Hydrogen fusing to form helium

III. Sunspots, Solar Flares, & Solar wind

A. Sunspots are cooler dark areas in the photosphere

B. Sunspots are the result of magnetic storms on the sun

C. Galileo studied sunspots in 1612

D. Sunspots have a strong magnetic field

E. Most sunspots last from 1-7 days

F. Sunspots go in an eleven year cycle

G. During active periods of the sun glaciers retreat and global temperatures are warmer

H. When the sun is not as active global temperatures are colder

I. Solar wind is produced during active phases of the sun

IV. Classifying the stars

A. Stars can be classified by color

1. Blue -  white are hot stars

2. Yellow orange and red are cooler stars, red is the coolest

B. Stars are also classified according to their actual brightness

1. Most stars fit in to the group called the main sequence stars

2. Stars that do not fit into this category are giants, dwarfs, and super giants

V. Evolution of stars

A. Early stages of a star

1. A star begins when matter in a region of space of gas and dust, called nebulas, is pulled together by gravity into a spinning cloud

2. The increase of matter and gravitational pull cause the particles to collide which causes increased heat along with increased pressure

3. As the amount of matter is increased to the it no longer falls toward the center

4. Through this slow process matter is added to the outer layer of the star

5. Much time must pass before the energy released by the matter raises to fusion point in the core

6. Fusion point is about 10,000,000 oC  

7. This results in a main sequence star

8. The life of a star depends on its mass

9.  When all the hydrogen fuses to helium the star begins the next stage

10. The core then contracts and the outer regions expand 

11. The amount of light the star produces changes by decreasing and increasing

12. The outer region will begin to cool causing the star to become red

13. This stage is called a red giant

B. Final stages of a star

1. Once the nuclear fuel runs out the star collapses and become a dense ball of shining matter called a white dwarf

a. A white dwarf will shine for many years

2. Some stars must eject some mass before they can become a white dwarf

a. When a star does this it is called a nova

b. When a nova ejects this mass it becomes many times brighter than before and after days or weeks becomes very faint

c. Ancient Chinese called novas guest stars

3. A Supernova is an exploding star

a. When a super nova occurs the star may become 100,000,000 times brighter

b. The result of a supernova is gas and dust scattered in space

1) The Crab Nebula is the result of a supernova

2) Nebula are a source of strong x-ray radiation

4. A neutron star is a star that the electrons are forced into the protons so they become neutrons.  Thus all matter in the star becomes neutrons

a. A neutron star is very small

1) A neutron star with the same mass of the sun has a diameter of 10 km

2) A neutron star spins very rapidly releasing energy as they spin

3) Spinning neutron stars are called pulsars which eventually stop spinning

5. A black hole is an area in space where gravitation is so strong that light cannot escape

a. Black holes could be the result of a neutrons star disappearing within itself

C. The Sun is a main sequence yellow star

1. Scientist estimate that the hydrogen will change to helium in the sun in the next 5 billion years

2. When 98% of the hydrogen turns to helium the sun will turn into a red giant and increase in size enough to engulf mercury and maybe earth

3. The sun would be 1000 times brighter

4. From this point the sun will slowly cool and collapse into a white dwarf and eventually into a neutron star and a black hole

VI. Interstellar space

A. The area between the stars and galaxies is not empty

B. Nebulas exist between stars

C. The main gasses in space are hydrogen and helium

D. Large amounts of dust around a star can make it appear red and absorb most of the radiation from the star.

VII. Galaxies

A. The Milky Way galaxy is the one that the solar is in

1. It is 100,000 light years across

2. In the center of our galaxy is the galactic nucleus

3. Everything revolves around the galactic nucleus

4. In takes our sun 230 million years to make one revolution around the nucleus

5. The Milky Way is one of many galaxies

6. There are 16 galaxies within 3,000,000 light years of the Milky Way

a. Andromeda is another spiral galaxy two times the size of ours about 2,000,000

B. There are three types of galaxies

1. Spiral with arms that radiate from the nucleus

2. Irregular, which has no specific shape.

3. Elliptical which look like a slightly flattened sphere

C. Galactical movement

1. Galaxies appear to be moving away from each other

2. When light form other galaxies there is a shift to the red end of the light spectrum called the red shift

a. This supports the idea that the galaxies are moving away from each other

3. Origin to the universe

a. Three theories

1) Big bang

2) Study State

3) Creator Designer 
