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Why me
• Lifelong enthusiast 

• Failed astronomer, seduced by small is 
beautiful, career in microelectronics and 
software 

• Astrophotographer 

• Educator 

• BadAstroPhotos.com 

• NASA JPL Solar System Ambassador 

• Astronomy in Chile Educator Ambassador
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http://BadAstroPhotos.com


Our voyage today

Why do we have eclipses, as often as we do? 
Kinds of eclipses and their properties  
What to notice during a total solar eclipse 
Where to view the eclipse 
EZ eclipse photography 
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Eclipse - the cast
• Illuminator 

• Obstructor 

• Shadow 

• Target, interacts with Shadow 

• Observer
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• Order and timing of events 

• Frame of reference and POV

Eclipse - the plot

When we see the universe in action…
• Sense our place in the universe 

• Share a common experience across time and borders 

• Deduce how the universe works



Solar Eclipse

5Sun - Moon - Earth



Lunar Eclipse

6Sun - Earth - Moon



Apocalypse

7 Not going to happen



Shadows deep and partial
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Penumbra

Umbra



Why are eclipses not rare?   
Blobs of gas become disks under influence of gravity and angular momentum 
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NASA

ALMA

Planetary and moon systems 

 become disk shaped 
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Our own solar system, a real example
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Why don’t solar/lunar eclipses occur every new/full moon?

Earth’s year, and lunar month 
harmonically combine to repeat 
eclipses in the 18yr Saros Cycle

Tilted orbits line up 2x a 
revolution (year)



• Eclipse - object hidden by one of similar apparent size

Eclipses and relatives
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NASA DSCOVR with moon moved into FOV



• Transit - small in front of large

Eclipses and relatives
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Mercury from Lomita, Tx

ISS from Briggs

Io & shadow transit of Jupiter



• Ocultaion - large in front of small

Eclipses and relatives
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Mars occulted by Moon from Elgin



• Conjunction - a near miss, eclipse not

Eclipses and relatives
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Jupiter  & Saturn Mudville



• Pre 

• C1, first contact, partial eclipse starts 

• C2, second contact, total eclipse starts 

• Maximum eclipse 

• C3, third contact, total eclipse ends 

• C4, fourth contact, partial eclipse ends 

• Post 

• Punumbra = P1 - P4 

• Umbra = U1 - U4

Events of an eclipse
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C1

C2

C3

C4
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• C1 - can you catch the first bite out of the sun taken by 
the moon 

• During partial eclipse notice the shape of the sun - 
different from crescent moon shapes.  

• Notice your environment, temperature, wind, animal 
behavior, sound 

• C2 - things happen fast 

• Remove your eclipse glasses/filters a few seconds 
before the last sliver of sun disappears, regular 
binoculars are great now 

• Look for Baley’s beads and the diamond ring and watch 
how they change 

• Totality, you have only a couple of minutes 

• With binoculars look for solar provinces rising past the 
edge of the moon, look carefully for signs of earthshine 
on the moons face 

• Observe  the shape, color, and size of the solar corona 

• Look for stars and planets 

• Notice the color of the sky and 360 twilight 

• Listen to those around you and look at their 
expressions 

• C3 - replace your filters and switch back to eclipse glasses

Eclipse - what to notice http://www.mreclipse.com/Totality2017/Totality2017-Ch01.html

http://www.mreclipse.com/Totality2017/Totality2017-Ch01.html
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Eclipse 
time 

lapse

2 hrs 49 min 

to 30 sec



Seeing eclipse = location + weather
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Jay Anderson



https://eclipse.gsfc.nasa.gov

NASA Eclipse Bulletins
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Fred Espanek, astronomer, http://www.MrEclipse.com/ 

Jay Anderson, meteorologist, http://eclipsophile.com/

http://www.MrEclipse.com/
http://eclipsophile.com/


http://xjubier.free.fr/en/site_pages/solar_eclipses/TSE_2024_GoogleMapFull.html

Interactive Map Xavier Jubier
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http://xjubier.free.fr/en/site_pages/solar_eclipses/TSE_2024_GoogleMapFull.html


http://xjubier.free.fr/en/site_pages/solar_eclipses/TSE_2024_GoogleMapFull.html

Interactive Map Xavier Jubier
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http://xjubier.free.fr/en/site_pages/solar_eclipses/TSE_2024_GoogleMapFull.html


http://xjubier.free.fr/en/site_pages/solar_eclipses/TSE_2024_GoogleMapFull.html

Interactive Map Xavier Jubier
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http://xjubier.free.fr/en/site_pages/solar_eclipses/TSE_2024_GoogleMapFull.html


Sky Cover % 
https://digital.weather.gov/ 

Astro weather 
https://www.astrospheric.com/ 

Eclipse Cloud Watch 
https://www.pivotalweather.com/eclipse2024/

Weather

25

Days %

1 95

2 90

3 80

5 70

7 50

https://digital.weather.gov/
https://digital.weather.gov/?zoom=6&lat=32.28565&lon=-97.63506&layers=F000BTTTFTT&region=0&element=13&mxmz=false&barbs=false&subl=TFFFF&units=english&wunits=nautical&coords=latlon&tunits=localt
https://www.pivotalweather.com/eclipse2024/


Astro weather https://www.astrospheric.com/

Weather - ensemble models
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https://www.astrospheric.com/


Eclipse Photography
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• Keep it simple so that your attention is on the 
eclipse 

• What story will you tell 

• Earth or sky 

• Sky tracking 

• Stars 

• Sun 

• Moon 

• Which actor will hold your POV 

• Earth, fixed mount wide FOV 

• Sun/Moon, tracking mount, narrow FOV 

• Practice, practice, practice
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Eclipse - time lapse composite



When clouds are your friend

29Mary Pettengill

iPhone images

Eldorado, Tx

Dublin, Ireland



Filters are essential and easy to add to any camera
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Small aperture cameras are not immune from damage, focal ratio determines brightness not aperture size



Look around and down, not just up
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Roger/Maria Nasr



Filters and eye protection
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• Safe solar filters (ND5) transmit 0.001% 

• Super dark sunglasses transmit 20% 

  

20,000 x less light than dark sunglasses 

ISO 12312-2:2015 or  

CE #0086 HP2 4SQ

lensrentals.com

http://lensrentals.com


Serious Photographers
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• Partial phases - filter on 

• Exposure times are short and a tracking 
mount is not needed even with telephoto 

• Totality - filter off 15 sec before / after 

• Longer exposures require tracking mount 
or care in exposures 

• Rule of 500 applies for untracked tripod 

• Screw on filters take longer to remove than 
slip on 

• Auto exposure bracketing around C2 & C3
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• Curated Google Search for events and info  
http://BadAstroPhotos.com/eclipseSearch.html 

• Xavier Jubier, Eclipse timing 
http://xjubier.free.fr/en/site_pages/solar_eclipses/TSE_2024_GoogleMapFull.html 

• Last week sky cover from NWS 
https://graphical.weather.gov/sectors/southplains.php 

• Eclipse Cloud Watch 
https://www.pivotalweather.com/eclipse2024/ 

• Last 48 hours cloud cover 
https://www.astrospheric.com/?Latitude=30.3&Longitude=-97.8 

• Fred Espanek,  observation and photography http://www.mreclipse.com/ 

• Jay Anderson, eclipse weather, https://eclipsophile.com/ 

• NASA Eclipse Web Site, https://eclipse.gsfc.nasa.gov/eclipse.html

links for more

http://BadAstroPhotos.com/eclipseSearch.html
http://xjubier.free.fr/en/site_pages/solar_eclipses/TSE_2024_GoogleMapFull.html
https://graphical.weather.gov/sectors/southplains.php
https://www.pivotalweather.com/eclipse2024/
https://www.astrospheric.com/?Latitude=30.3&Longitude=-97.8
http://www.mreclipse.com/
https://eclipsophile.com/
https://eclipse.gsfc.nasa.gov/eclipse.html

