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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.

Matt Hess slide

Moon or 

Earth



Penumbra

• Latin: “Almost 

Shadow”

• Lighter part of 

the shadow.

• Source of 

illumination  

only partially 

blocked 

Matt Hess slide

Moon or 

Earth



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



Partial Solar Eclipse, December 24, 1973 

Allentown, PA

Gary A. Becker image



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



Gary A. Becker image

Chaco Culture National Historical Park
Near Nageezi, New Mexico, May 20, 2012





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



Total Solar Eclipse, August 21, 2017
Guernsey State Park, Guernsey, Wyoming
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July 11, 2010--Janne Pyykko, El Calafate, Patagonia, Argentina, 

July 11, 2010—Patagonia



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





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







Detailed map 

of Australia   
Internet



Michael Zeiler Cartography



Michael Zeiler Cartography

North West Coast 

Path of Totality

April 20, 2023
X 
Pacific Explorer Anchored
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P & O

Pacific 

Explorer
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Road Atlas for the Annular Solar Eclipse of 2023, Fred Espenak

Annular Eclipse
Saturday, October 14, 2023











Google map



Great American Eclipse.com  Zeiler & Bakich



An Easy One Day Drive

Google map





Great American Eclipse.com  Zeiler & Bakich



French Creek State Park

Google maps



Google map



Internet/Peter K. Detterline slide



Centerline and the Weather



National Center for Atmospheric Research



National Center for Atmospheric Research



National Center for Atmospheric Research



National Center for Atmospheric Research



National Center for Atmospheric Research



National Center for Atmospheric Research



National Center for Atmospheric Research



National Center for Atmospheric Research



National Center for Atmospheric Research



National Center for Atmospheric Research



National Center for Atmospheric Research



NCAR

RAL

National Center for Atmospheric Research
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Gary A. Becker Slide

https://www.rainbowsymphony.com/



Gary A. Becker image

May 10, 1994, 

Canutillo, Texas
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May 10, 1994, 

Canutillo, Texas



Ritz-Internet/Aruba, Gary A. Becker



Gary A. Becker image

May 10, 1994, 

Canutillo, Texas



May 10, 1994, 

Canutillo, Texas

Gary A. Becker image/others-Internet
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May 10, 1994, 

Canutillo, Texas

Adam R. Jones photo



from Bryan Brewer, Eclipse, Earth View, 1979, p. 82



Peter K. Detterline  image

July 22, 2009-South China Sea



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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Smart Phone PhotographyApril 20 2023

NWC Australia



Terry Pundiak images

August 21, 2017 Total Solar Eclipse

Phone camera held over a telescope eyepiece
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Google Pixel 7 Pro, Handheld
Canadian Smoke Providing the Filter, 25 Power
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Solar Projection

October 12, 1977
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May 10, 1994, 

Canutillo, Texas





La Fin

La fin
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What does the Milky Way Galaxy look like?



M39:  Open or Galactic Cluster

Gary A. Becker image



Double Cluster in Perseus

Open or Galactic Cluster

Related to each other/11 million yo

Gary A. Becker image



Dave Moll and Moravian College Students

M13:  Great Globular Cluster in Hercules

22,200 light years distant

11.6 billion years old

300,000 to 500,000 stars



M92-Hercules-Globular Cluster

Gary A. Becker image

26,700 light years distant

13 billion years old

200,000 stars



Dave Moll and Moravian College Students

How will most stars die?

M57:  Ring Nebula

2300 light years distant

7000 years old



Ursa Major’s Alcor and Mizar

Gary A. Becker image

A Visual Double Star



Alcor and Mizar-Ursa Major

Gary A. Becker image

Alcor

Mizar









Enjoy the night!



La Fin

La fin


