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Umbra

ÅLatin: "shadow" 

ÅThe darkest part 

of a shadow. 

ÅWithin 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

ÅLatin: ñAlmost 
Shadowò

ÅLighter part of 

the shadow.

ÅSource 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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Annular Eclipse, May 20, 2012, Chaco Culture National Historical Park,

New Mexico
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Nov. 23, 2003-Antarctica



Total Solar Eclipse,August 21, 2017
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July 11, 2010ðPatagonia
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July 11, 2010--JannePyykko, El Calafate, Patagonia, Argentina, 
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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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The revolution of moon's 

apsidesis primarily due to 

the gravitational (forces) 

perturbations of the sun 

distorting the shape of the 

moonôs orbit forcing it to 

revolve.                           
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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
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Bryan Brewer, Eclipse, 1979







NASA's Scientific Visualization Studio




