The Sun-Earth-Moon System

OBJECTIVES:

2. Identify features on the moon and hypothesize what surface features of the moon tell us about its history.

3. Hypothesize about the origin of the moon.

4. Describe the Earth’s movement.

5. Demonstrate how Earth’s revolution and tilt cause the seasons.

6. Explain the moon’s rotation and revolution.

7. Demonstrate how the moon’s phases depend on the relative positions of the sun, the moon, and the Earth.

8. Describe why eclipses occur, and compare solar and lunar eclipses.

VOCABULARY:

Highland

Maria


Impact Crater


Rille

Elliptical

Solar Eclipse

Lunar Eclipse

Earth’s natural satellite, the Moon, is the brightest object in the night sky even though the lunar surface is actually quite dark. Because of the dark surface, most of the sun’s light is absorbed rather than reflected.  This absorbed heat, along with the absence of an atmosphere, causes the extreme temperatures found on the moon.  In the sun, the surface can reach a temperature of 127oC and in the shade the temperature can drop to -173oC.    

Because the moon has no atmosphere or flowing water, there is no erosion.  Markings on the moon are not disturbed, unless an object falls to the moon’s surface.

Highlands

· Light in color, mountainous, and covered with craters

· 3.8-4.6 billion years old

Maria

· Dark, smooth plains, on average 3 km lower in elevation than highlands

· Between 3.1 and 3.8 billion years old

· Formed from lava

· Hardly any are found on the far side of the moon.  This is because the crust is twice as thick there, which would have made it difficult for lava to reach the surface.

· Very few craters found in the maria
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Impact Craters

· Formed when objects crashed into the lunar surface

· The moon was heavily bombarded during its first 800 million years
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Rilles  

· Meandering, valleylike structures found in maria

· Long, narrow depressions that once carried lava
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There are three theories that try to explain how the Moon was formed:

· Capture Theory - This theory says that the Moon and Earth formed separately and later the Moon was captured by the Earth’s gravitational attraction.  
· Simultaneous Formation Theory – This theory says that the Earth and Moon formed simultaneously and close by each other.  
· Giant Impact Theory - This theory suggests that soon after the planets formed, Earth had a giant collision with an object one-tenth its own size (about the size of Mars).  This collision would have ejected much debris that would still be in orbit around the Earth.  This debris would have combined and formed the Moon.  This theory explains why the composition of the Moon has many of the light elements (like the Earth’s outer layers) and little iron.
The Earth rotates once every day, or 15o per hour, on its axis.  It moves in an elliptical path around the sun.  Its axis is tiled at a 23.5o angle.  As Earth orbits the sun, the orientation of Earth’s axis remains fixed in space, so that at one point, the northern hemisphere is tilted toward the sun, while six months later, the northern hemisphere is tipped away from the sun.  The seasons are created by this tilt and by Earth’s orbital motion around the sun.

The moon also rotates as it moves around the Earth.  It is rotating with a period equal to its orbital period, so it spins exactly once each time it goes around Earth.  
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New Moon
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Waxing Crescent
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First Quarter
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Waxing Gibbous
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Full Moon
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Waning Gibbous
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Last Quarter
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Waning Crescent
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An eclipse (Greek verb: ekleipô, "to vanish") is an astronomical event that occurs when one celestial object moves into the shadow of another.

The term is most often used to describe either a solar eclipse, when the Moon's shadow crosses Earth's surface, or a lunar eclipse, when the Moon moves into the shadow of Earth.
Lunar eclipses - the Earth obscures the Sun, from the Moon's point of view.  The Moon moves through the shadow cast by the Earth.  This can only happen at full moon.
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Solar eclipses - the Moon obscures the Sun, from the Earth's point of view. The Moon casts a shadow that touches the surface of the Earth. This can only happen at new moon.
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1999 Total solar eclipse seen from the Mir space station
