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Happy 40th Voyager 2 ! 

• Aug 20, 1977. 

• Let’s meet the folks who built it… 



Larry Zotarelli, Chief 

Sun Kang Matsumoto 
Engineer 

Tom Weeks, Hardware Engineer 
(Rolling Stones Member??? 











LUNAR Eclipse 

SOLAR Eclipse 

APOCALYPSE 



Questions To Be Answered 

• Why is THIS one called “The Great 
American Eclipse?” 

• What exactly IS a solar eclipse? 

• What are the historical perspectives? 

• The “Fake News” of Eclipses? 

• Will there be a quiz on this? 

• Is there intelligent life out there? 

• Is there intelligent life here? 



Deep Space Climate Observatory (DSCOVR) 











So, you feel like an idiot now for buying  
your eclipse glasses on the  
Home Shopping Network? 



1. Great American Eclipse? 

















The moment you realize… 

…your eclipse glasses are fake. 



Can Astronomers get TOO Excited? 



2. What exactly IS an eclipse? 

BAD! 
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1. What exactly IS an eclipse? 









PrePare yourselves… 

The great American  
eclipse is coming! 



3. What are the historical perspectives? 

• 3340 BCE???? 

• 1999; Irish Archeoastronomer 
Paul Griffin investigated the 
Loughcrew Megalithic Monument 
in Ireland. 

• 92 tracks   



3. What are the historical perspectives? 

• 2134 BCE. Ancient Chinese, Shu 
Ching – The Book of 
Documents, includes a passage 
that translates in English to 
“the Sun and Moon did not 
meet harmoniously.”  





2. What are the historical perspectives? 

• Eclipse in Chinese is “shi”, to eat. 

• …"the sun has been eaten". It was 
a tradition in ancient China to 
bang drums and pots and make 
loud noise during eclipses to 
frighten the dragon away.  



Watch the Solar Eclipse, they said… 

It’ll be FABULOUS, they said… 



3. What are the historical perspectives? 

• The Chinese Imperial Emperor Chung 
K’ang (BCE 2159 – 2146) learned of an 
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.  



3. What are the historical perspectives? 

• 1375 BCE: Babylonians took it as a 
bad omen for the king and set up 
“Substitute” Kings during the 
eclipses. The Gods would punish 
the fake King, not the real one… 

This clay tablet shows  
Babylonian eclipse predictions  
which turned out to be  
fairly accurate. 



3. What are the historical perspectives? 

• Babylonians predicted a total solar 
eclipse on July 31, 1063 BCE, that 
"turned day into night," and 
predicted all eclipses through 763 
BCE. 

This clay tablet shows  
Babylonian eclipse predictions  
which turned out to be  
fairly accurate. 



3. What are the historical perspectives? 

• The Ancient Greeks also recorded 
eclipse events. The poet 
Archilochus spoke of the total solar 
eclipse of 6 April 647 BCE in mythic 
terms: 
"Nothing can be sworn impossible 
since Zeus made night during mid-
day, hiding the light of the shining 
Sun." 





Eclipse of Thales 584 BCE stopped the war 
between the Lydians and the Medes, who 
saw the dark skies as a sign to make peace 
with each other. 

3. What are the historical perspectives? 



Hipparchus used the 129 BCE solar eclipse to 
determine that the Moon was about 429,000 
km (268,000 mi) away from the Earth. 

3. What are the historical perspectives? 



3. What are the historical perspectives? 

• Ptolemy (ca 150 CE) recorded 
his observations of eclipses in 
the Almagest and showed he 
had a sophisticated scheme for 
predicting both lunar and solar 
eclipses.  



1097? 



1097? 



1097? 



1097? 
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3a. Photo History? 



3a. Photo History? 
1851: Julius Berkowski at the Royal Observatory 
in Königsberg, Prussia, on July 28 



2a. Photo History? 1869: Shelbyville KY 
7-Aug-1869  



1878: La Junta CO 
29-Jul-1878 



1889: Cayenne Fr. 
Guyana 
22-Dec-1889 

First ‘B’ Field… 



1889: Willows CA 
1-Jan-1889 

First  Prominences 



1893: Mina Bronces 
16-Apr-1893 



1900: Thomaston GA 
28-May-1900 



1918: Goldendale WA 
8-Jun-1918 

First  “Diamond Ring” 



1937: Canton island 
8-Jun-1937 



1980: Palem India 
16-Feb-1980 

First  HD-CCD 



2008: Klyuchi Russia 
1-Aug-2008 



2009: Marshall Islands 
22-Jul-2009 



2015: Pacific Ocean 
Composite CCDs 









Lunar eclipse as seen from the Moon: 
Credit: Japanese probe Kaguya as it orbited Earth 









3. What are the historical perspectives? 
• Arguably, the most famous & scientifically 

important eclipse? 

• 05/29/1919 















 Hyades star cluster 

Actual 

Apparent 









4. The “Fake News” of Eclipses 
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4. The “Fake News” of Eclipses 

FEET 



4. The “Fake News” of Eclipses 

= 1.1” 



4. The “Fake News” of Eclipses 

 1.8 MILLION mi… 



3. The “Fake News” of Eclipses 
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4. The “Fake News” of Eclipses 



















3. The “Fake News” of Eclipses 



Local News 



Folklore & Fun of Eclipses 

• FOUR main ideas: 

–A celestial being, usually a monster, 
attempts to destroy the Sun 

–The Sun fights with its lover the Moon 

–The Sun and the Moon make love and 
discreetly hide themselves in darkness 

–The Sun grows angry, sad, sick, or 
neglectful 



Folklore & Fun of Eclipses 



Folklore & Fun of Eclipses 

• In Norse mythology, Sköll is a warg that 
chases the horses Árvakr and Alsviðr, 
that drag the chariot which contains 
the sun through the sky every day, 
trying to eat her. Sköll has a 
brother, Hati, who chases Máni, 
the moon. At Ragnarök, both Sköll and 
Hati will succeed in their quests. 



Folklore & Fun of Eclipses 



Folklore & Fun of Eclipses 

• Egyptian Set: He 
was a storm god 
associated with 
strange and 
frightening events 
such as eclipses, 
thunderstorms and 
earthquakes.  



Folklore & Fun of Eclipses 

• In Hindu 
mythology, 
Rahu is known 
for swallowing 
the sun and 
causing eclipses. 



Folklore & Fun of Eclipses 

• In Vietnam, 
people believed 
that a solar 
eclipse was 
caused by a giant 
frog devouring 
the Sun 



Folklore & Fun of Eclipses 
• The Pomo Native 

Americans:  "sun got bit by 
bear." A bear goes out for a 
stroll along the Milky Way 
met up with the Sun and 
the two began to argue 
about who would move out 
of the other's path. The 
argument turned into a 
fight. Same with Moon. 



Fun Eclipse Facts 
• The moon’s shadow moves at 1700 km/hour 

(1,048 MPH)  

• Maximum totality is ~7 ½ minutes. (2 ½ Horton) 

• Every place on Earth will see a total solar eclipse 
about every 400 years. 

• Solar Eclipses occur more frequently than lunar 
eclipses    (by 5:3). 

• There can be two solar eclipses in back to back 
months with a total lunar eclipse in between. 

• This triple eclipse can occur twice during an 
eclipse year (1935, 2160). 















The Mars rover Curiosity took 
these images of an annular, or ring, 
eclipse as Mars' largest moon, 
Phobos, passed directly in front of 
the sun on Aug. 20, 2013. The 
photos were taken 3 seconds 
apart. 







Us 































Final Thoughts? 

•Gas 

•Beer 

•Water 



Thank You. Thank You Very Much. 

Files available FREE at 

DarylScience.com 


