Ch 10 – Beyond Planet Earth -  Notes

Astronomy Part 2 – Beyond Planet Earth

I. The Solar System

Planet - Solar System - Milky Way (galaxy) - Universe
Smallest …………………………………..……Largest

1. Our solar system consists of our sun and the celestial bodies (planets) that orbit around it.

a. Planets
2. The planets of our solar system are divided into groups:
· Terrestrial – rocky, solid planets
· Mercury, Venus, Earth, Mars
· Jovian – large gas giants
· Jupiter, Saturn, Uranus, Neptune,
· Dwarf Bodies – small rocky, icy worlds
· Pluto, Eris, Sedna,  


3. The gas giants are the largest planets as a group with Jupiter being the largest!
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4. The surface temperatures on each planet are a result of their distance from the sun.
· Hottest temperatures occur on Mercury and Venus
· Pluto is the coldest planet…

5. All planets have elliptical orbits; the four inner planets have smaller orbits, while the outer planets have larger ones. 
· Venus is the least elliptical ….. .007
· All planet info –pg 15

6. Earth is the only planet to contain flowing liquid water and an oxygen rich atmosphere.



b.  Asteroids, Meteors, and Comets
7.  A number of smaller objects can be found in our solar system family.
· Comets
· Meteors
· Asteroids

8. Asteroids are small rocky objects mostly located between Mars and Jupiter.
· Location is known as the “asteroid belt”
· Range from pebble size to 600 mi diameter
· Asteroids have been known to impact Earth and other planets… evidence from craters








9. Small solid objects in space can sometimes get pulled in by Earth’s gravity and make their way to Earth’s surface.
· As the object falls, they are heated by friction with the Earth’s atmosphere and burn…..”shooting stars” or meteors
· Meteors that survive their fall through the atmosphere and actually hit earth are called meteorites
· Potential meteors in space are called meteoroids


10. Icy celestial objects that originate beyond the planets are called comets.
· Travel in highly elliptical orbits
· They produce a vapor “tail” that points away from the sun as it orbits
· Haley’s comet re-appear in 2061








II. The Geometry of Orbits
1. Planets that revolve around the Sun have orbits that look like slightly flattened circles.
· Called ellipses

2. Ellipses are defined by 2 fixed points called foci. 
· Foci lie along the major axis

3. The orbits of all planets are ellipses with the sun at one focus.
· The eccentricity of an ellipse is the amount of elongation  (how much off from a true circle)

eccentricity = distance between foci			e = d
			length of the major axis			      l

**eccentricity is a ratio… so carries no units**



III. The Force of Gravity
1. Gravity is the force of attraction between objects.
· The greater the mass the greater the force
· The greater the distance between the objects the less the force

2. Gravity holds the planets and other objects in the solar system in their orbits.
	-any object that orbits another in space is called a satellite. 
	- the object it orbits is called the  primary.

Ex. Moon is a satellite of Earth. Earth is the primary.

3. The planets move fastest in their orbits when they are closest to the sun (perihelion) and slowest when they are farthest (aphelion).







4. The elliptical path of any satellite is a result of two factors;
· Inertia - tendency of an object in motion to stay in motion
· Gravity – attraction between two masses

5. Gravity is responsible for the changing direction of a satellite, while inertia is responsible for its constant speed.
· In elliptical orbits, gravity causes a satellite to move faster when it is closer to its primary and slower when it is farther away

6. A satellite in geosynchronous orbit circles the Earth once each day. 
· The time it takes for a satellite to orbit the earth is called its period. 
· To stay over the same spot on earth, a geostationary satellite also has to be directly above the equator. 



IV. Earth’s Moon
1. The study of the moon, stars, and other objects in space is called astronomy.

2. The Moon is the only natural satellite of Earth. 
· closest neighbor in space - 238,857 miles 

3. The moon moves in space just like Earth
· Rotates
· Revolves

4. As the moon revolves around Earth, Earth is revolving around the sun causing their relative positions to change

a.  Phases of the Moon
1. The moon completes one revolution around Earth in about one month.
· Because the earth, moon, and sun are moving, the way we view the moon changes each night
· The lighted portion appears to change shape
· Called  phases

2. Phases of the moon are due to the changing position of Earth, Sun, and Moon.
· When the Moon and the Sun are on the same side of Earth we cannot see the moon, called New Moon Phase. (1)
· When the Moon is opposite the Sun, we see a Full Moon. (5)
· When the Moon is at 90° angle with the Sun and Earth,  we see half shaded, or Quarter Moon Phase  (3,7)
























3. Although one complete orbit of the moon around Earth takes 27 days, one complete cycle of the Moon’s phases takes 29 ½ days.
· Difference occurs because Earth is also orbiting the Sun. 



4. The moon shows two types of motion: Rotation and Revolution.
· The moons periods of rotation and revolution are equal
· The same side of the moon always faces Earth
· The back side wasn’t seen until the 1960’s when the Russians took photos 



b. Eclipses
5. When lighted from one direction, all objects cast a shadow:
· Umbra – inner part and darkest
· Penumbra – outer part, not as dark

6. Lunar Eclipse
· an eclipse of the moon
· occurs when the full moon moves into Earths shadow
· moon turns a blood red color
· rare because the Moon’s orbit is tilted 5° with respect to Earth’s orbit














7. Solar Eclipse
· an eclipse of the sun
· occurs when the new moon passes between Earth and the Sun
· moon casts a shadow on Earth
· the observers location on Earth depends whether they see a Total Solar Eclipse or a Partial Eclipse















c.  The Tides
8. The twice-daily rise and fall of the oceans is known as the tides.
· Caused by the gravitational attraction of the moon and the sun
· The sun and moon pull on the water in the oceans
· When the water is pulled toward the moon – high tide








9. The highest high tides and the lowest low tides (called spring tides) occur twice a month during the full moon and the new moon phases. 







10. When the sun and moon are at right angles, the changes in tides are more modest. We call these tides Neap Tides.


	


11. A full cycle of rise and fall of the tides occurs at intervals of about 12 hours.
· Cyclic relationship
















V. Angular Diameter of Celestial Objects
1. Angular diameter is the angle formed between the sides of any object and your eye.
· Depends on the actual size of the object and how far away it is.
· The nearer the object the greater the angular diameter (appears bigger)

2. Celestial objects appear to change in diameter due to the changing position of Earth.
· The moon appears to change more than the sun…so we infer that the relative distance between the Earth and moon changes slightly more than the distance from the Earth to the sun….














VI. Galaxies of Stars
a.      The Sun
1. The sun is by far the nearest star to Earth
· 93 million mi = 1 AU
· ‘middle-size’ star

2. A star is a large, self-luminous body in space that creates its own radiant energy.
· Are classified according to Temperature (indicated by color) and Luminosity ( how much light they give off…brightness)


3. This classification of Temperature vs Luminosity is shown on the Hertzsprung-Russell Diagram (H-R Diagram)…pg15 ESRT
· Blue Stars are the hottest
· Red Stars are the coolest
· The ‘average’ stars are called Main Sequence stars











***4. Like all stars, the sun gets its energy from a process known as nuclear fusion. ***
· Heat is intense enough to fuse two hydrogen atoms into one helium atom
· Larger stars can fuse heavier elements…carbon, oxygen, iron

5. A galaxy is a huge body of stars and other matter in space. 
· Classified by shape:
· Spiral
· Elliptical




6. We belong to the Milky Way galaxy, a spiral galaxy. 
· Our solar system is located in a spiral arm, well away from the galactic center

7. The nearest galaxy to the Milky Way is the Andromeda Galaxy….2 million light years away

VII. The Universe

1. Most of what astronomers know about our universe comes from studying the stars.
· Spectral analysis (looking at the color spectrum from the stars)
· Hubble Space Telescope

2. A spectroscope is an instrument that separates light into its component colors (like a prism).

3. The spectra given off by these instruments can tell astronomers 2 things:
· What the star is made of
· If the star is moving to or away from the observer

4. In the spectra of a star, the dark lines (missing wavelengths) replace colors absorbed by the elements in the cooler outer layers of the star.




5.  Astronomers have discovered that light reaching Earth from distant galaxies show spectral lines that are shifted to the red end of the spectrum.
· Suggested evidence that distant galaxies are moving away from us at or about the speed of light
· Lead to the conclusion that the universe is expanding












6. The exact size of the universe is unknown, however, based on current calculation of astronomical observations…. it is estimated to be somewhere around 43 billion light years in diameter!
· Light year – distance light travels in one year
· Light could circle the Earth 7x in one second
· The light from the moon takes 1.5 seconds to reach us
· Light from the sun take 8 minutes to reach us

7. Gravity is thought to hold the universe together. Astronomers have suggested three models for the fate of the universe:
· Eventual collapse
· Balance at a constant size
· Continuous expansion
· Accelerated expansion????



WOO HOO!!! You Made it the End of Regents Earth Science Notes!!!!
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Anatomy of a Lunar Eclipse
A total lunar eclipse can only occur at Full Moon, when Earth blocks the
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