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How Eclipses Work 
ECLIPSE 101: Geometry and Historical Perspectives 
On August 21, 2017, a total solar eclipse will be visible along a narrow path from Salem, Oregon to 

Charleston, South Carolina, and all who are touched by the moon’s shadow that day will be changed. 

The world and universe as we know them are forever present. The stars will always shine, and the sun will 

always rise. Generations will be born and will die and still the world and Universe will endure. But sprinkle 

uncertainty into this grand mix—as might occur when something as profound as a total solar eclipse occurs—

and you have a pretty unsettling situation. 

Actually, most changes in the heavens, the realm of gods who determined individual and societal destinies, 

have for the majority of human history been met with fear and trepidation. Meteor showers, lunar eclipses, 

comets—all have been viewed as bad omens, at best, and the end of all things or Armageddon, at worst. All of 

these events rocked our collective sense of security and certainty about nature around us and were very scary. 

The earliest writings we have showing that people paid attention to eclipses in any official way are around 

4,000 years old. Ancient Chinese records—in particular, the Shu Ching—of the solar eclipse that occurred 

(most likely) on 22 October 2134 B.C.E. include a passage that translates in English to “the Sun and Moon did 

not meet harmoniously.” 

The Chinese Imperial Emperor Chung K’ang (B.C.E. 2159 – 2146) learned of the eclipse when he heard much 

noise in the streets as his subjects tried to drive away the dragon that was eating the sun. They were successful, 

but the Emperor’s two court astronomers, Hsi and Ho, were reportedly beheaded for failing to predict the 

event. 

The ancient Greeks also recorded eclipse events. The poet Archilochus spoke of the total solar eclipse of 6 

April 648 B.C.E. in mythic terms: 

“There is nothing beyond hope, nothing that can be sworn impossible, nothing wonderful, since Zeus, father of 

the Olympians, made night from mid-day, hiding the light of the shining Sun, and sore fear came upon men.” 

 

And less ancient accounts come to us, as well, through numerous writings about eclipses through the ages. The 

British poet John Milton writes in Paradise Lost; 
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"As when the Sun, new risen, Looks through the horizontal misty air, Shorn of his beams, or from behind the 

Moon, In dim eclipse, disastrous twilight sheds On half the nations and with fear of change Perplexes 

monarchs." 

Solar eclipses were by all accounts events of wondrous and magical proportions. Today, of course, we 

understand eclipses very well. We know how and why they happen, and when and where they happen. We 

have seen eclipses from space. We have even used eclipses to probe the laws of physics and to discover new 

worlds outside the Solar System. Still, eclipses of the sun hold their ancient magic and are fascinating to 

watch. 

Such is the case for the next solar eclipse visible on our planet. The eclipse of August 21, 2017 will be viewed 

in its partial phases over a large part of North America as well as parts of South America, Western Europe, and 

Western Africa. The path of totality—the small swath of real estate within which the Sun will appear to be 

completely covered by the Moon—begins in the Pacific Ocean (Lat.: 39.7216° N, Long.: 171.5515° W) at 

16:48:39 UT on the 21
st
. 

 

It makes landfall on the West Coast of the United States around Salem, Oregon where totality begins at 

17:15:58 UT. The Moon’s shadow then proceeds from Oregon across the US to Charleston, South Carolina, 

finally exiting land and entering the Atlantic Ocean, ending totality over land 1hr 33m later at 18:49:01 UT. 



Brought to you by The Book Farm, Inc. Courtesy of NASA.Gov  
For Ordering or More Information: 866-744-8093 
 

 

The location along the path of totality that will experience the longest time in the moon’s umbral shadow is 

near Southern Illinois University in Carbondale, IL; there, the maximum duration will be 2 minutes and 40 

seconds, which is just slightly less than average for a solar eclipse. It is possible, however, for totality of a 

solar eclipse to last as long as just over seven and a half minutes, though totality lasting for more than seven 

minutes is very rare. 

 


