What Causes an Eclipse?
http://www.earthview.com/tutorial/causes.htm

Name: _____________________________________Date: ____________ Div: _________

Directions: Read the following passage and use it to answer the questions. 
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An eclipse occurs at those times when the Moon moves into a position of direct alignment with the Sun and the Earth. There are two basic types of eclipses – lunar and solar. Most people have seen at least one total lunar eclipse, when the full Moon passes through the shadow of the Earth. In this case, the Sun and the Moon are on opposite sides of the Earth. If you observe a lunar eclipse (visible only at night at the time of certain full Moons), you’ll see the bright lunar disk turn dark -- sometimes a coppery red color -- for as long as an hour or more.

But the gentle beauty of a lunar eclipse pales in comparison with the truly awesome spectacle of a total solar eclipse, which occurs when the new Moon passes directly between the Sun and the Earth. In the narrow path of totality swept across the Earth by the Moon’s complete shadow (the umbra), daytime briefly turns to an eerie darkness, and during these few precious minutes the wispy halo of the Sun – the corona –comes into view as the dark disk of the Moon totally obscures the bright Sun. Outside the path of totality, in the Moon’s partial shadow (the penumbra), some portion of the Sun’s bright disk remains visible.
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Not all solar eclipses are total. During a partial solar eclipse, only the penumbra touches our planet. The umbra passes either just above the North Pole or just below the South Pole, completely missing the Earth. No total eclipse is visible -- only partial phases can be seen.

A third type of solar eclipse occurs when the Moon's umbra passes across the Earth, but is not quite long enough to touch the surface; the shadow cone diminishes to a point before reaching the Earth. This effect happens when the Moon is farther out in its orbit around the Earth. The Moon appears slightly smaller and is not large enough to completely cover the Sun. When the Moon is centered over the Sun, a ring of sunlight remains visible around the edge. This type of eclipse is called an annular eclipse. (Annular comes from the Latin word meaning "ring.") Because the Sun is not completely covered by the Moon, the rare and dramatic effects of a total solar eclipse (onset of darkness and view of the corona) are not present at either annular or partial eclipses of the Sun. (See Effects During a Total Solar Eclipse.)
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Why is a total solar eclipse such a rare event? First of all, eclipses do not occur every month during a new Moon or a full Moon. This is because the orbit of the Moon is tilted by about five degrees with respect to the Earth’s orbit, so that usually the Moon passes slightly above or below the line between the Sun and the Earth. Thus at most new and full Moons, the shadows miss their mark and no eclipse occurs. Only about every six months, during an eclipse season, are the conditions right for a lunar or solar eclipse. 

[image: image4.jpg]


And even though solar and lunar eclipses occur with comparable frequency, it is still far more commonplace to experience a lunar eclipse. That’s because the darkened full Moon can be seen from anywhere on the nighttime half of the Earth during the eclipse. To see a total solar eclipse, you have to be in the path of totality. This path, sometimes up to 200 miles wide, never covers more than roughly one-half of one percent of the Earth's surface and often covers open seas or remote regions of the planet. With fewer than 70 total eclipses per century, the chance to see one is for most of us a once-in-a-lifetime event.

It is quite remarkable that total solar eclipses even occur at all. They are possible because the Sun and the Moon appear from Earth to be about the same size in the sky. The Sun, whose diameter is 400 times that of the Moon, happens to be about 400 times as far away from the Earth. This condition permits the Moon to just barely cover up the Sun. In fact, if the Moon's diameter (2,160 miles) were just 140 miles less, it would not be large enough to ever completely cover the Sun -- a total solar eclipse could never happen anywhere on Earth!
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Patterns of Eclipses
Two different cycles of the Moon determine the pattern of eclipses over time. One cycle -- the familiar monthly lunar phases -- is easy to understand: a solar eclipse may occur only at a new Moon, as the Moon passes between the Earth and the Sun, casting its shadow toward the Earth. The other cycle involves the gradual shift in orientation of the Moon's orbit. Only when these two cycles come together (about every six months) can a solar eclipse occur.

We have a new Moon every month, but we don’t have an eclipse every month. Usually the Moon's shadow passes completely above or completely below the Earth. This is because the Moon's orbit is tilted at about a five-degree angle to the Earth's orbit, so that the Moon usually passes above or below the direct line of sight between the Earth and the Sun. 
Solar Eclipses 

Sketch the Earth, Moon, and Sun in appropriate positions for the occurrence of a solar eclipse.

Use your sketch to help answer the questions below. Please explain your reasoning.

1. What phase is the Moon in during a solar eclipse? Explain. 
2. We have a new moon every month, so why don’t we have an eclipse every month?

3. Will you need to be in a special location on the Earth to view the total solar eclipse? Explain your reasoning.

4. It is a “once in a lifetime event” that we can observe total solar eclipses on the Earth. Why? 

