


Viewing and Photographing Solar Eclipses
A concise presentation title "Viewing and Photographing Eclipses” will be made. Information about viewing
 and photographing annular and solar eclipses with a DSLR or mirrorless camera will be emphasized. 
Multiple options for photographing the upcoming eclipse, ranging from simple to complex, will be discussed. 
Topics to be considered include:

• Basic information about annular and total eclipses
• Selection of a date, time, and location based on the path of the eclipse, climate data,  and topology 
• Safety viewing an eclipse 
• Different ways to view an eclipse  with only solar glasses and other basic equipment 
• Observing partial phase phenomena
• Observing interesting and unusual phenomena during totality
• Types of photos that can be made during an eclipse
• Photographic equipment requirements
• How to select a camera, lens, and image scale
• Recommended camera settings
• How to focus the camera and lens on the sun
• Timing of the phases of the eclipse
• Timing of the interesting phenomena to photograph during the eclipse
• Suggested initial exposure settings for each eclipse phase and phenomena
• How to create a composite eclipse sequence in Photoshop
• Software to help photograph the eclipse
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2023-2024 Eclipse Paths
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Where And When To See
The Total Solar Eclipse

http://xjubier.free. fr



http://xjubier.free. fr



Check the Historical
Weather Data



https://eclipsophile.com/



Convective Clouds





|  Partial Eclipse Duration: 1hr 20 min.      |.     |Totality Duration 4’ 25”.      |.      |Partial Eclipse Duration: 1hr 20 min.         |

Total Solar Eclipse Phases

C1     C2  Max         C3    C4
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Pinhole Camera

Pinhole Projector

How to View an Eclipse

https://www.aerospaceastro.com



If you are going to 
look at the sun, you 
must use solar 
glasses or a solar 
filter to protect your 
eyes from damage!

Protect Your Vision!

https://safetyglassesusa.com/products/eclipse-glasses-iso-certified-solar-eclipse-glasses



https://www.wikihow.com



https://www.wikihow.com



https://www.wikihow.com





T-45 -> T-5: Projected Crescents
T-45 -> T-5: Sharp and Fuzzy Shadows
T-15 -> T-1: Dim Steely Metallic Light.
T-15 -> T-1: The air will become cooler (8-12ºF). The light will be dimmer.
T-15 -> T-1: Bird become quieter. Crickets may start chirping. 
         Bees return to their hive. Farm animals stop grazing.
T-5 -> T-1: Rapid Dimming and the Purkinje Effect (Desaturation)
T-2 -> T-1: Shadow Bands

What Can Be Seen Or Observed Without Special Equipment?

Interesting Partial Phases Phenomena C1-C2



Interesting Partial Phases Phenomena

T-45 -> T-5:  Projected Crescents     T-45 -> T-5: Sharp and Fuzzy Shadows



Simulated Purkinje Effect Near Totality

T-15 -> T-1: Dim Steely Metallic Light. Color desaturation

T-5 -> Colors More Desaturated



Interesting Partial Phases Phenomena

T-2 -> T-1:   Shadow bands may appear. These are shimmering or rippling
         bands of light caused by atmospheric turbulence.

https://www.amazingsky.com/

https://www.amazingsky.com/


Umbral Direction of Approach



The Umbra Approaches
APOD Daniel Fischer (Cosmic Mirror)

http://www.astro.uni-bonn.de/~dfischer/index.html
http://www.astro.uni-bonn.de/~dfischer/mirror/index.html


Umbra From Space

Centre National d’Etudes Spatiales (CNES)

https://www.nasa.gov/audience/forstudents/k-4/stories/moons-shadow/


Eclipse Ground Track



Solar Corona

Close-Up Tracked Image 
With Bracketed Slow 
Exposures







Planets and a Comet Visible During Totality



The Corona and Venus Will Be Visible at Totality 
on April 8, 2024.

Venus



The Corona and Venus
Totality C2-C3



Yuri Beletsky APOD
360º Horizon Glow

https://twitter.com/YBeletsky?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor


What Kind of Eclipse Pictures 
Can I Make?

Wide Field Images
Wide Field Layered Composites

Close-Up Single Telephoto Images
Close-Up Multiple Telephoto Layered Composites



Yuri Beletsky APOD

Wide Field Scene Photo

DSLR or Mirrorless Camera
Wide Angle Lens

Position the Camera at or Beyond the Hyperfocal Distance
Tripod

Autofocus on the Horizon
Autoexposure on the Sky Glow

Each type of image requires
an equipment and 

exposure plan.

https://twitter.com/YBeletsky?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor


Landscape With Wide Angle Lens Multi-Photo Composite



Close-Up Single Telephoto Image 
With a Solar Filter
Equipment:
• Tripod
• Camera of Choice
• Lens for Image Scale
 of 1-3 arc-sec/pix
• Solar Filter
• Cable Release

Image Exposure:
• ISO 200
• 1/1000 sec. 
• Bracket ±1 stop. 1/500, 1/1000, & 1/2000.
• f/8

Timing:



Close-Up Tracked Image With Bracketed  Fast Exposures



Chromosphere

Solar Prominence

Bailey’s Beads

Solar Prominence

Close-Up Tracked Image With Bracketed  Fast Exposures



Solar Corona

Close-Up Tracked Image 
With Bracketed Slow 
Exposures



Earthshine

Close-Up Tracked 
Image With Bracketed 
Very Slow Exposures



Photography Gear



http://xjubier.free.fr/en



Solar Filters

There are three types of solar filters for photography:

• Aluminized Mylar®

• Metal-coated

• Black-polymer (usually hand-held)
Welder’s Lens
#14 or Darker



Camera Selection

• Full Frame or Crop Sensor Camera
• DSLR or Mirrorless Camera
• Selectable P, A, S, M Settings
• Autofocus On/Off
• Select Focus Point
• Set Exposure Point
• Exposure Compensation
• Raw Image Files
• Internal or External
  Intervalometer
• Continuous Release Mode
• Exposure Bracketing



Coronal Shape and Size

Pick A Lens Based on the Field of View

Low Sunspot Activity High Solar Activity







Lens/Telescope Selection
Field of View

10.0º         5.0º                  4.0º   FOVº 

2.0º         1.5º.                1.0º   FOVº

Photopills.com



Lens/Telescope Selection
Image Scale

5.0          2.5                2.0  arc-sec/pix 

1.0        0.75                0.5  arc-sec/pix 

Photopills.com



https://www.astronomy.tools



What are the camera
 settings?



Fixed Camera Settings

• High ISO Noise Reduction—Off

• Long Exposure Noise Reduction—Off

• Picture Control—Normal

• White Balance—Daylight; Direct Sun



Camera Autofocus  Settings

• Focus Point: Single or small group focus.

• Telescope: Autofocus Off. Manual focus only.

• Wide Angled Lens: Autofocus On. Focus on a distant object

   and then turn off autofocus.

• Zoom lens: Focus on the edge of the sun or a sunspot.

• Have your solar filter in place.



How to Focus: Autofocus Points
Refocus Before Totality

Focus Points
Out of Focus



2017 Total Eclipse Images  
Full Frame DSLR, 600mm Lens, SolarLite Filter

ISO 400, 1/500 sec., f/8
Or ISO 200, 1/1000 sec., f/8

Establishing A Correct Exposure



Normal Histogram



Underexposed & Overexposed
Histograms





Total Solar Eclipse Timing

Partial Eclipse 1hr 17 min Partial Eclipse 1hr 17 min

ßTotal Eclipse 4min 25 sec 

Eclipse Orchestrator



C2-1 min
Filter Off |

C2-40 sec DR BB |

| C2+1min 
   Corona Settings

C2-1 to C2+1 Be Ready





Eclipse Phases  Duration ISO Shutter Speed     Focal Ratio   Bracket     Interval
Orange = Partial phases 1hr 17min x2 100/400  1/500  f/8          5F1               15 sec     
Green = Diamond Ring 30 seconds 100/400  1/2000  f/8          7F1                5 sec 
Yellow = Baily's Beads 15 seconds 100/400  1/4000  f/8          7F1                5 sec
Pink = Chromosphere 20 seconds 100/400  1/8000  f/8          7F1                5 sec
Red = Prominences  60 seconds 100/400  1/2000  f/8          7F1                5 sec 
Gray = Corona  4 min 25 sec 100/400  1/500, 1/4, 1 f/8          9F1               5 sec
Violet = Earthshine  2 min 25 sec 100/400  1 sec  f/8          9F1               5 sec

*Nikon D850/Z8 ISO 100/400 Partial Phase Bracket:      5F1 = 1/125, 1/250, 1/500, 1/1000, 1/2000
*Nikon D850, 600mm ISO 100: Max Fast DR, BB, Corona:      5F1 = 1/500, 1/1000, 1/2000 , 1/4000, 1/8000 Q 2.3sec
*Nikon Z8, 500mm ISO 400 BB DR Max Fast:       0F1 = 1/4000, Q 2.3 sec, Shutter release for 2.2 sec.      
*Nikon Z8, 500mm ISO 400 : Corona/Earthshine Bracket:      9F1 = 1, ½, ¼, 1/8, 1/15, 1/30, 1/60, 1/125, 1/250 
Z8 requires a two stops higher ISO than the D850 for the same exposure. The D850 settings are consistent with mreclipse.com

April 8, 2024 Total 
Solar Eclipse Phases, 

Exposures, and 
Brackets

Filter Off ↓ 
Eclipse Orchestrator



Layered Composite Annular Eclipse Sequence



Five Layered Close-Up Composite Eclipse Sequence

Equipment:
• Tripod
• Camera of Choice
• Lens for Image Scale
 of 1-3 arc-sec/px
• Solar Filter
• Cable Release

Partial Exposure:
• ISO 200
• 1/1000 sec.
• f/8
• Bracket ±2 stops

Totality Exposure:
• ISO 200
• 1/8 sec.
• f/8
• Bracket 7F1



Multilayered Close-up Composite Eclipse Sequence



How To Create a 
Composite Eclipse 
Sequence in 
Photoshop



Select Files



Files Loaded Into A Stack



Change Blending Mode To “Screen”

>>>>>>>>>>>



Increase Canvas Size





Add A Black
Background
Layer



Use The Move Tool To Distribute The Images 



Finish Arranging The Images With The Move Tool



Photopills Solar Eclipse Timer App



Keep Shooting!

Astronomy



Summary
• Understand the Total Solar Eclipse
• Pick Your Location Near the Line of Totality. Consider Wx
• Understand the Eclipse Timing
• Decide What Type Pictures to Take
• Pick an Image Scale and  Field of View
• Pick Your Camera, Lens/Telescope, Solar Filter, 
    Tripod or Telescope Mount, & Intervalometer
• Establish your camera settings. 
• Bracket Exposures (insurance).
• Setup Your Gear & Practice at Home on the Sun and Moon
• Keep Shooting
• Have A Backup Plan. Move If Necessary
• Have fun
• Share Your Images
• Learn From Any Unexpected Events or Mistakes

Kevin Baird



2017 Total Solar Eclipse Animation



• Astronomy Tools Calculator: https://www.astronomy.tools
• Baily’s Beads: https://www.alpo-astronomy.org/eclipse/observeeclipses/chapter9.htm 
• Eclipsophile: https://eclipsophile.com/ase2023/
• Eclipse Maps: http://xjubier.free.fr/en/site_pages/SolarEclipsesGoogleMaps.html
• Eclipse Orchestrator: http://eclipseorchestrator.com/products/EclipseOrchestrator/index.shtml
• How to Photograph the Solar Eclipses eBook:

https://astronomytechnologytoday.com/2023/06/05/how-to-photograph- the-solar-eclipses/
• NASA: https://solarsystem.nasa.gov/eclipses
• National Eclipse: https://nationaleclipse.com/overview_2023.html
• Annular Eclipse Photography (this presentation) 
https://www.brazosvalleyastronomyclub.org/newsletters/summer-2023/how-to-photograph-annular-solar-eclipse.html
• Photopills: https://www.photopills.com
• Photopills Free Eclipse Book: https://www.photopills.com/articles/solar-eclipse-photography-guide
• Solar Eclipse Timer: https://www.solareclipsetimer.com/
• Space.com: https://www.space.com/annular-solar-eclipse-2023-guide-ring-of-fire
• Time and Date: https://www.timeanddate.com
• Xjubier Maps: http://xjubier.free.fr/en/site_pages/solar_eclipses/TSE_2024_GoogleMapFull.html
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