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Have you ever steppedinto the shade on a hot, sunny day? That shadeis a shadow

that is caused by an object that blocks sunlight. Objects in space, such as Earth and

the moon, also cast shadowsbyblocking light. Sometimes these shadowsaffect

what you seein the sky. In this lesson, you will learn about the effects shadows can

have on your view of the sun and the moon.

 

The Earth-Moon-Sun System
Earth, the moon,and the sun form a system—agroup of parts that interact, or relate

to one another. The moonrevolves around Earth. At the same time, Earth revolves

around the sun. Earth and the moontravel around the sun together.
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NOTE: Notto scale

Earth and the moon are always moving and always casting shadows.Astheir

positions change, the positions of their shadowsalso change.At certain times,

Earth and the moonalign with the sun to block light and cast shadows on each

other. An eclipse occurs when one object in space casts a shadow on another

object in space.

The changing positions of the moon,the sun, and Earth causeeclipses. Eclipses only

occur whenall three bodiesline up in a particular way. There are two different types

of eclipses: solar eclipses and lunar eclipses.



Solar Eclipse
Sometimes the moon passesdirectly between Earth and the sun. When the moon comes

between Earth and the sunin this way, a solar eclipse occurs. At this time, the moon blocks

the sun’slight from reaching parts of Earth. The moon gets in the way of the sunlight and

casts a shadow on Earth. As Earth turns onits axis, the moon’s shadowtraces a path across

part of the land below.If you are located on the part of Earth that is in the moon’s shadow,

you can see the moonpassin front of the sun and blockit out. This is a solar eclipse.

» You should never look directly at the sun during a

solar eclipse. The light that enters your eyes can

cause permanent damageif you stare at it. There

are special viewers that people use when thereis

a solar eclipse in their area.

      

  

In a total solar eclipse, the moon blocksthe entire face of the sun from viewers on Earth.It

takes about an hourfrom the time the moon begins to movein front of the sun until the time

the eclipse is total. During this time, it looks asif a dark circle is slowly sliding across the

sun. Whentheeclipse is total, only the outer layer of the sun’s atmosphere can be seen as a

glowing ring around the blacked-out sun. During a total solar eclipse, the sky becomes dark

enough forstars to bevisible.

In a partial solar eclipse, the moon blocksonly part of the face of the sun. The diagram

below showsthe conditions for a solar eclipse. Notice that the moon’s shadow on Earth is

relatively small. This is why a solareclipse is visible from only a small part of Earth.

Solar Eclipse
This is the only area that
experiencesa total eclipse.   

Notice that the lit side of the moon faces away from Earth during a solar eclipse. Recall that

this is the new moon phase.A solar eclipse can happen only during a new moon.

Since the moon goes around Earth about once a month, you might expect a solar eclipse

that often. Actually, solar eclipses happen many years apart. Whydo total eclipses not

happen more often? The moon’s orbit around Earthis slightly tilted compared to Earth’s

orbit around the sun. This means that the moon usually travels little bit above or below the

plane of Earth’s orbit around the sun. As a result, the moon’s shadow doesnot usually fall

on Earth. The next time the moon’s shadow will fall on the United States will be in 2017.



Lunar Eclipse
A lunar eclipse occurs when Earth comes between the sun and the moon,and Earth casts

a shadowonthe moon.Asin a solar eclipse, a lunar eclipse can occur only when the moon,

Earth, and sun are lined upin a row.In this case, Earth is lined up in between the moon and

the sun.

Under these conditions, Earth blocks the sun’s light from reaching the moon. As you can

see in the diagram below, Earth gets in the way of the sunlight and blocks it from reaching

the moon. From Earth, a lunar eclipse lookslike all or part of the moon disappears and then

appears once again.

LunarEclipse
Everyoneonthis side of
Earth can see theeclipse.

   Moon

A lunareclipse can only happen during a full moon. A total lunar eclipse takes place when

the entire lit side of a full moon movesinto Earth’s shadow.At the beginning of a total lunar

eclipse, you can see a curved shadow on the moon. Thatis the edge of Earth’s shadow.

The moon continues to movein its orbit until it is completely inside Earth’s shadow.Atthis

point, the moon is completely eclipsed. For this to happen, the moon mustline up directly

with Earth and the sun. This does not happen during every lunar cycle. In a given part of the

world, total lunar eclipses happenonly onceortwice a year.

During somelunareclipses, the sun, moon, and Earth are not in a completely straightline.

This results in a partial lunar eclipse. Part of the moonis in Earth’s shadow,andpart is out.

Under those conditions, you canstill see part of the moon during the eclipse.

Discussion Question
The moonis about one-fourth the size of Earth. If the moon were twice as big (one-half the size
of Earth), how would thataffect the way solar eclipse looks?



Eclipses

1. What happens during a solar eclipse?

A. The sun comes between Earth and the foun.

The moon comes between the sun and Earth.B.

C. Earth comes between the sun and the moon.

D. The moonis hidden behind Earth.

2. Earth can causea lunar eclipse when the moonis at which position?
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A. position 1 C. position 3
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B. position 2 D. position 4

3. Whatpart of the sun can beseen during a total solar eclipse?

A. the sun’s outer atmosphere

B. one-half of the sun

C. the sun’s shadow

D . no part of the sun

4. During which phase of the moon can a solar eclipse take place?

A. first quarter C. last quarter

B. full moon D. new moon  


