
OBSERVING
A

TOTAL
SOLAR

ECLIPSE



WHY WITNESS A TOTAL SOLAR ECLIPSE ?

AND… 
TO WITNESS OTHER UNIQUE PHENOMENA

TO SEE THE SOLAR CORONA !



TIME FLOWS  QUICKLY

DURING A TOTAL SOLAR ECLIPSE …

THE DURATION OF TOTALITY IS SHORT…

…AND A LOT HAPPENS AT THE TRANSITIONS

Planning, Preparation, Practice
are ESSENTIAL



Fred Espenak talk at AAS 

2017 American Astronomical Society Conference @ SIU Carbonbdale.  
Fred Espenack exerpt 2:51:00-2:58:00
http://americaneclipseusa.com/2017-eclipse-conference-video/

http://americaneclipseusa.com/2017-eclipse-conference-video/


What Happens During A Total Solar Eclipse?

THE TRANSITION BACK TO DAYLIGHT, ~ 30 SEC
…SHADOW RETREATS – LIMB PHONOMENA REPEAT

THE PARTIAL ECLIPSE PHASE (DAYLIGHT) , ~ 1 HR
…THE MOON GRADUALLY COVERS THE SUN

THE TRANSITION TO TOTALITY, ~ 30 SEC
…THE MOON’S SHADOW APPROACHES, AMBIENT LIGHT CHANGES 

DRAMATICALLY
…LIMB PHENOMENON –

CHROMOSPHERE, PROMINENCES, BAILY’S BEADS, SHADOW BANDS

TOTALITY, ~ 120 SEC
…IT GETS DARK, THE SOLAR CORONA IS VISIBLE, IT FEELS COOLER, 

BRIGHT PLANETS & STARS ARE VISIBLE, SHADOW SHIFTS TO OVERHEAD

THE PARTIAL ECLIPSE PHASES IN REVERSE, ~1 HR



THE PARTIAL ECLIPSE PHASE, ~ 1 HR 
• REQUIRED - ‘SUN-SAFE’ FILTERS 

DESIREABLE - MAGNIFICATION

• PHOTO LOCAL COLOR/CONTEXT -
PEOPLE, SET-UPS, ETC.;  PIN HOLE PROJECTION.

• PHOTO THE PARTIAL PHASES LOOK FOR SUNSPOTS 
AND WATCH THEM BECOME COVERED  BY THE 
MOON

• LOOK FOR UNEVENNESS OF THE LUNAR LIMB 
(MOUNTAINS, VALLEYS - prep for Baily’s beads)

• FINAL TWEAKS AND CHECKS OF 
EQUIPMENT; BIO BREAK if needed

uncredited



THE TRANSITION PHASE, ~ 30 SEC 

‘SUN-SAFE’ FILTERS OFF FOR IMAGING, ON FOR VISUAL

NAKED EYE -
• THE MOON’S SHADOW APPROACHES

• AMBIENT LIGHT CHANGES DRAMATICALLY
• BRIGHT PLANETS BECOME VISIBLE

• SHADOW BANDS

BETTER WITH MAGNIFICATION -
• CHROMOSPHERE 

• PROMINENCES
• BAILY’S BEADS 

• INNER CORONA

IT’S A CHALLENGE TO SEE IT ALL



Shadow band video (start @ 0:50s>1:50) or 0:50>4:30 for full 

eclipse

https://www.youtube.com/watch?v=37_DinsM-

6o&nohtml5=False

https://www.youtube.com/watch?v=37_DinsM-6o&nohtml5=False


2012 video – times to look at 3:00- 3:15, 3:50-4:20, 5:24-5:44, 10:02
https://www.youtube.com/watch?v=Rsc_fhcXMxE&nohtml5=False

https://www.youtube.com/watch?v=Rsc_fhcXMxE&nohtml5=False


TOTALITY, ~ 120 SEC 

‘SUN-SAFE’ FILTERS ARE OFF –
TOTALITY IS NOT VISIBLE THROUGH FILTER

NAKED EYE -
• THE SHADOW HORIZON CHANGES 

• COOLER WITHOUT SUNSHINE
• PLANETS (THE ECLIPTIC)

• IT’S DARK

BETTER WITH MAGNIFICATION -
• THE CORONA !

• PROMINENCES !
• CHROMOSPHERE !



2015 video illustrating how dark the landscape gets. 
(Able to pan 360deg) real time.
https://youtu.be/scL_bXF7k_Q

https://youtu.be/scL_bXF7k_Q


THE TRANSITION BACK TO DAYLIGHT, ~ 30 SEC
THE SHADOW RETREATS, LIMB PHONOMENA REPEAT

• SOLAR PROMINENCES, CHROMOSPHERE
• BAILY’S BEADS, DIAMOND RING, SHADOW BANDS

THE PARTIAL ECLIPSE PHASES REVERSE, ~1 HR

( THE EXCITEMENT IS OVER )

SUN –SAFE FILTERS ARE BACK ON



• ‘SUN-SAFE’ GLASSES & FILTERS FOR EQUIPMENT – use during partial phases.
PASSES NO MORE THAN 1/100,000 IN THE VISIBLE RANGE.

• FILTERS FOR EQUIPMENT SHOULD BE EASILY REMOVABLE
…BUT NOT ACCIDENTALLY REMOVABLE.

• BINOCULARS or SMALL TELESCOPE w. TRIPOD/MOUNT -
2 deg. f.o.v. min., …DISABLE FINDER SCOPE! 

• P.P.E. – SUNSCREEN, SUN BLOCK CLOTHES, SUN-SHADE
…INSECT REPELLANT, HYDRATION, FIRST AID, ETC.

• A SMALL FLASHLIGHT – (use during totality if necessary).

• AN ELAPSED TIME CLOCK or ‘TIME KEEPER’ – audio is good.

• SUN-SHADE(S) FOR EQUIPMENT (electronics can over heat).

• CAMERA or VIDEO to capture the CONTEXT of the EVENT.

EQUIPMENT RECOMMENDATIONS



PHOTO RECOMMEDATIONS
• AMBIENCE – VIDEO or WIDE-ANGLE STILL with FOREGROUND INTEREST.

• USE A TRIPOD MINIMUM

• CORONA/SUN – F.L.  TO GIVE 3 DEG F.O.V., FILTER FOR PARTIAL PHASE -
…CONSIDER A TRACKING DRIVE IF AVAILABLE.

• WATCH-OUT FOR LENS INTERNAL REFLECTIONS –
… ESP. DIAMOND RING AND LONG EXPOSURE ‘EARTH SHINE’.

• ALL SHOTS SHOULD BE WELL BRACKETED

• AUTOMATE THE EXPOSURE PROCESS A.M.A.P. –
… COMPLETELY, IF YOU HAVE THE EQUIPMENT.

• SUN-SHADE EQUIPMENT TO AVOID OVER-HEATING

• IF FAILURE OCCURS, DON’T REPAIR – JUST ENJOY THE VIEW 

!  PREPARATION & PRACTICE !



PHOTO IDEAS, CHALLENGES, ..oops
Miloslav Druckmuller

uncredited uncredited uncredited



…MOBILITY, MOBILITY, MOBILITY

BE PREPARED TO 
RELOCATE –
CONSULT CLOUD, 
SMOKE, AND WIND 
FORECAST FOR YOUR 
LOCATION AND TIME.

LOCATION, LOCATION, LOCATION…

AUGUST 21, 2017



… DON’T DISPARE – JUST ENJOY WHATEVER YOU CAN.

IF YOU ARE CLOUDED-OUT

…SOONER FOR THE WORLD TRAVELER

PLAN FOR THE NEXT ONE !



SOME REFERENCES / LINKS



American Astronomical Society

https://aas.org/education/outreach/eclipse-2017

Jay Anderson – Climatology cloud predictions for eclipses. 

http://eclipsophile.com/

Miloslav Druckmuller - Perhaps the best HDR images of the solar corona.

http://www.zam.fme.vutbr.cz/~druck/Eclipse/Index.htm

Eclipse Chasers – A large and varied site with a somewhat quirky construction.  Many links.

https://www.eclipse-chasers.com/Map.html

Fred Espenak – A large site with many images and aspects of TSE viewing/imaging.

http://www.mreclipse.com/MrEclipse.html

Xavier Jubier – A large site with many and varied aspects of TSE viewing, travel, imaging, software 

simulations. (download for “Solar Eclipse Maestro” imaging scripting software for Mac OS) 

http://xjubier.free.fr/en/site_pages/Solar_Eclipses.html

https://aas.org/education/outreach/eclipse-2017
http://eclipsophile.com/
http://www.zam.fme.vutbr.cz/~druck/Eclipse/Index.htm
https://www.eclipse-chasers.com/Map.html
http://www.mreclipse.com/MrEclipse.html
http://xjubier.free.fr/en/site_pages/Solar_Eclipses.html


Interactive Google map

http://www.eclipse2017.org/2017/path_through_the_US.htm

Jay Ryan – education, outreach, publicity 

http://americaneclipseusa.com/

You can get a Google map of current and recent fires across the US at: 

http://activefiremaps.fs.fed.us/googleearth.php.

Also NOAA maps at:

http://www.ospo.noaa.gov/Products/land/hms.html

Your best bet is to look at the visible-light satellite images the evening before. Smoke shows up very 

nicely in morning and evening images, as the particles scatter light toward the satellite.

For aircraft contrails consider using flights in transit the day before and morning-of, and guessing flight 

paths/route that might be over your location.

https://planefinder.net/

http://www.eclipse2017.org/2017/path_through_the_US.htm
http://americaneclipseusa.com/
http://activefiremaps.fs.fed.us/googleearth.php
https://planefinder.net/


For ISO100 @ F# 2.8 4 5.6 8 11

Bailey's Beads

Diamond Ring
NA 1/8000 1/4000 1/2000 1/1000

Prominences 1/8000 1/4000 1/2000 1/1000 1/500

Inner Corona 1/2 1/4 1/8 1/15 1/30

Middle Corona 1/30 1/15 1/8 1/4 1/2

Outer Corona 1/2 second 1 second 2 seconds 4 seconds 8 seconds

From Jerry Lodriguss’s website:  http://www.astropix.com/index.html

EXPOSURE GUIDANCE for IMAGING



SOME EQUIPMENT RESOURCES

– (Everyone has their own preferred vendors.  These are a few I have used.)

Baader Astrosolar Safety film  (natural color of the Sun) - http://www.baader-planetarium.com/

Authorized US vendor - http://www.alpineastro.com/

Also available at several other sites, e.g., 

Oceanside Photo & Telescope - https://www.optcorp.com//, Starizona - http://starizona.com/acb/index.aspx

Thousand Oaks - coated glass and black polymer solar filters (yellow colored Sun)

http://www.thousandoaksoptical.com/index.html

Also available at many other sites, e.g., Woodland Hills - https://telescopes.net/store/,

Starizona - http://starizona.com/acb/index.aspx,  Astronomics - https://www.astronomics.com/

#14-welder’s shade – check local welding supply, or look on-line 

IDAS ND 5.2 filter (natural color of the Sun).  Also modified DSLRs.  Borg optics.  

Hutech - http://www.hutech.com/

Filters for photo, not safe for visual but may be stacked for photo. Various densities up to ND 4.8 filter, and 

graduated (radial) filters.  New & used DSLR cameras & camera lenses, video cams.

B&H - https://www.bhphotovideo.com/

http://www.baader-planetarium.com/
http://www.alpineastro.com/
https://telescopes.net/store/
http://starizona.com/acb/index.aspx
http://www.thousandoaksoptical.com/index.html
https://telescopes.net/store/
http://starizona.com/acb/index.aspx
http://www.hutech.com/
https://www.bhphotovideo.com/



