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Umbra

• Latin: "shadow" 

• The darkest part 

of a shadow. 

• Within the 

umbra, the 

source of light is 

completely 

blocked by the 

object causing 

the shadow.

'Umbrella' is a modification of the Latin 'umbella,' which 

came from 'umbra,' meaning "shade, shadow."
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Penumbra

• Latin: “Almost 

Shadow”

• Lighter part of 

the shadow.

• Source of 

illumination  

only partially 

blocked 
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from Bryan Brewer, Eclipse, Earth View, 1979, p. 43



Partial Solar Eclipse, December 24, 1973 

Allentown, PA
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from Bryan Brewer, Eclipse, Earth View, 1979, p. 43
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Annular Eclipse, May 20, 2012, Chaco Culture National Historical Park,

New Mexico





from Bryan Brewer, Eclipse, Earth View, 1979, p. 7



Nov. 23, 2003-Antarctica



Total Solar Eclipse, August 21, 2017
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July 11, 2010—Patagonia

Daniel Fischer image



July 11, 2010--Janne Pyykko, El Calafate, Patagonia, Argentina, 



from Bryan Brewer, Eclipse, Earth View, 1979, 1991





from Bryan Brewer, Eclipse, Earth View, 1979, p. 62
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Adapted from Bryan Brewer, Eclipse, 1979



Importance of the Nodes in an Eclipse
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3 years, 291 or 292 days
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Bryan Brewer, Eclipse, 1979



Bryan Brewer, Eclipse, 1991



Note the Symmetry 

The 1/3 (0.3216) day remainder for the Synodic period causes the next eclipse to 

shift by approximately 120 degrees west for each successive eclipse in the series



From Sky and Telescope/Gary A. Becker slide





Bryan Brewer, Eclipse, 1979
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from Bryan Brewer, Eclipse, Earth View, 1979, p. 82
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Gary A. Becker image-insert, Adam R. Jones

May 10, 1994, 

Canutillo, Texas



Colander Head, Pete

Dean Bauer image
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July 22, 2009-South China Sea
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May 10, 1994, 

Canutillo, Texas
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May 10, 1994, 

Canutillo, Texas
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Eclipse Filters/Glasses are Very Safe
Purchase them from an American distributor such as Rainbow Symphony or Paper Optics.
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Allen Seltzer image
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Aluminized MylarMay 10, 1994, 

Canutillo, Texas
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Canberra, Africa, June 30, 1973

NEVER, NEVER PUT YOUR FILTER AT THE 

EYEPIECE END OF YOUR TELESCOPE OR 

BINOCULARS.
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May 10, 1994, 

Canutillo, Texas
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SafeShot

Internet images

SOLAR SNAP:  A work still in 

progress, but the app is free for 

experimentation.  Attach a solar filter to 

your smartphone lenses. 
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Solar Projection

October 12, 1977
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May 10, 1994, 

Canutillo, Texas
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Keep it simple 

STUPID!
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US Naval Observatory



US Naval Observatory
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Charles Tackus image
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20 minutes before broken annularity 
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5 minutes before broken annularity 
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1 minute before broken annularity 



National Weather 

Service
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Jesse Leayman image
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Annular Eclipse
October 14, 2023



Mars Desert Research Station
near Hanksville, Utah
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Dust Storm
Gary A. Becker images

Wildman Jesse



Goal:  Capture Baily’s Beads
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Greatest Duration:  The position on the earth’s surface where totality lasts the longest (2 min 40.2 sec.).

Greatest Eclipse:  The moment when the moon’s shadow passes closest to the center of the earth.

https://eclipse.gsfc.nasa.gov
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https://eclipse.gsfc.nasa.gov



Eclipse Explorer Application/Gary A. Becker slide

Starts:      10:24 am

Totality:   11:45-31

2m 22s     11:47-54

Ends:        13:13 pm

Centerline: 2m 29s







The duration Guernsey, 

WY was in the moon’s 

shadow was nearly the 

same as the centerline.



Laramie Peak: 
Shadow will approach from this direction
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The Castle: Observe from a high point.
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Guernsey Reservoir in the direction of the departing shadow!
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Why orange near the edge of the shadow?



A Cactus Attacked Us:  Watch out for these guys!
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Susan B. Becker image
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GreatAmericanEclipse.com



Pacific 

Explorer

x

Australian Hybrid

Eclipse
April 20, 2023 

North West

Coast
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Goal: Capture the Ingress

Diamond Ring
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Google Map
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Island of Grenada



Earl A. Becker image
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Hawaii, July 11, 1991
S.S. Independence



Hawaii, July 11, 1991
S.S. Independence
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What is wrong with this picture?
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Last US Eclipse Until 2044

https://eclipse.gsfc.nasa.gov



www.astronomy.com



www.accuweather.com



National Center for Atmospheric Research



National Center for Atmospheric Research



National Center for Atmospheric Research



National Center for Atmospheric Research
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Coopersburg, Pennsylvania

September 27, 2015, Total



November 19, 2021, Deep Partial

Coopersburg, Pennsylvania



May 16, 2022, Total

Western Pennsylvania
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November 8, 2022, Total

Sky Deck, Moravian University
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Total Lunar Eclipse, December 9, 1992

Penn State University, Lehigh-Berks Campus, Fogelsville, PA

Adam R. Jones image
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Finish


