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� A lunar eclipse occurs whenever 
the Moon passes through some 
portion of the Earth's shadow. 

� This can occur only when the Sun, 
Earth, and Moon are very closely 
aligned with the Earth in the middle. 

� Hence, the Moon is always full during 
a lunar eclipse. 



� A lunar eclipse occurs at least twice a year, 
whenever some portion of the Earth's shadow 
falls upon the Moon. 

� The Moon will always be full during a lunar 
eclipse; that is, from the perspective of the Sun, 
the Moon will be directly behind the Earth. 

� However, since the orbital plane of the Moon is 
inclined by about 5° with respect to the orbital 
plane of the Earth (the ecliptic), most full moons 
occur when the Moon is either north or south of 
Earth's shadow. 

� Thus in order to be eclipsed, the Moon must be 
near one of the two intersection points its orbit 
makes with the ecliptic, which are referred to as 
the Moon's ascending and descending nodes.





� The shadow of the Earth can be divided 
into two distinctive parts: the umbra and 
penumbra. 

� Within the umbra, there is no direct solar 
radiation. 

� However, as a result of the Sun's large 
angular size, solar illumination is only 
partially blocked in the outer portion of 
the Earth's shadow, which is given the 
name penumbra. 





� The Moon does not completely disappear as it 
passes through the umbra because of the 
refraction of sunlight by the Earth's atmosphere 
into the shadow cone. 

� If the Earth had no atmosphere, the Moon would 
be completely dark during an eclipse. 

� The red coloring arises because sunlight reaching 
the Moon must pass through a long and dense 
layer of the Earth's atmosphere, where it is 
scattered. 

� The effect is similar to that which causes sunsets 
and sunrises to turn the sky a reddish color

� The amount of refracted light depends on the 
amount of dust or clouds in the atmosphere. 





A view of what we 
might expect on 
August 28th.

A mosaic from the 
eclipse of 2004


