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The 2017 Great American Eclipse






















events lasted no more than ten SGCODdS. The crescent Sun is st

11:27 a.m., followed by our team preparing for the spectacle;
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are the result of the different cameras and lenses, as well as the creativity of the individual
photographers.
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ar of Bethlehem,” and its unearthly spiri-
tually reminds me of what m1ght have been seen that night in the sky over Bethlehem.
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At 11:34:50 a.m., the total eclipse began over Jackson. This photograph of the corona was
taken with a Canon EF 70-200mm f/2.8L IS II USM and Canon Extender EF 2X III on
a Canon EOS 5D Mark IV and composited with various adjustments to the raw file to
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This composite image was created from a Canon EOS 5DS R with Zeiss Distagon T* /2.8
15mm. We placed the camera in a stationary position to capture the eclipse’s entire progres-
sion - nearly three hours. The final resulting image was constructed using thirty-three indi-
vidual photos of the partial phases that were shot in fiveeminute intervals as well as eleven
different exposures taken during totality and two overall exposures for sky and landscape.
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to maximize the detail of its delicate features. d
and right sides of this image reveal the Moon’s shadow moving eastward as tot
a close.



a moment to appreciate the radical changes to our surroundings during totality.

The image shown above is a composite of multiple adjustments made to a single shot from
(NS ENS R 00 £74.0
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Another one of the wonderful aspects of an eclipse is that they always occur on the date of
a new Moon. This means that there is always a dark night and, weather permitting, amazing
photographs of the night sky can be captured. We obtained wonderful images of the Milky
Way on the evening of the 2017 eclipse.





















t which is the first indication that the Sun’s photosphere

.




By 3:27:29 PM, the first partial portion of the eclipse has become apparent.
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We saved our two favorite and most unique images from the Chilean eclipse for the end
of this section. The first image was taken on July 2, 2023, at approximately 4:41 p.m. That
was the start of the second portion of the partial eclipse. The photograph was taken with a
Canon 500mm lens and a 2x Extender and initially processed with Aurora HDR software.
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Sun shown in orange. Moon shown in blue.







n eclipse, you can see sunspots on the left center of the Sun.




The partial eclipse began with first contact (C1) at 10:03 a.m., and by 10:07 a.m. the Moon’s
profile had become prominent.
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revious page is our composite of the five shot bracket show




?

v
i

L
i










11:41:02


































PART V

Shooting an Eclipse

SAFETY
DO NOT SKIP THIS PART

* Shooting or looking at an eclipse (at any point other than totality
during a total solar eclipse) can cause significant damage to your
eyes and your cameras. It is critical that you use NASA-approved
protection for your eyes and solar-grade filters for your cameras
(except during totality). Annular eclipses, even at full annularity, must
also be viewed with protective solar-specific eyewear. NASA pub-
lished a section of its website on eclipse eye safety that outlined basic
safety measures and approved eclipse eyewear manufacturers. Also,
please review our “Filters and Safety” section at the end of this book.
Here is the link to the NASA website: hitps://www.nasa.gov/content/
eye-safety-during-a-total-solar-eclipse.

PLANNING AN ECLIPSE SHOOT

There are two fundamental questions that you need to consider before planning to photo-
graph an eclipse. Your answers will determine how to approach your shoot.

1. Do you want to include only close-up, detailed features of the eclipse in your pictures?
For example, close-up pictures of the corona, Baily’s beads, prominences, and totality.

Or

2. Do you want to photograph the eclipse framed in the context of the landscape and
other surroundings’
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For the most part, these two questions will help determine your location and equipment
choices. The answers will also help you to identify the specific lens and camera combina-
tion(s) you will need.

[f you are going to take close-up pictures of just the eclipse without the surrounding land-
scape, you will be able to take your pictures anywhere along the path of totality. However,
shooting an eclipse can still be a complex project due to issues like weather and sky condi-
tions. Below are websites that provide climate data, such as rainfall and cloud cover averages,
by time of year and geographic location. Research your location options along the path of
totality pertinent to the time of the upcoming eclipse. You can also find websites specifically
devoted to data collection and predictions for the regions in the path of future eclipses. As
of today’s writing, some sites we use and recommend are:

e weatherbase.com ¢ worldclimate.com

e eclipsophile.com ¢ timeanddate.com

In our shoot of the August 21, 2017 eclipse, we planned to photograph everything. We wanted
to capture images of the corona, Baily’s beads, the diamond rings, prominences, a time lapse
of the entire eclipse process, and the landscape. As a result, we used nine cameras, six of
which were equipped with solar filters, and a variety of lenses manned by six photographers.
We recognize that we may have gone a little overboard, but we thought it was a once-in-a-
lifetime opportunity.

As committed umbraphiles!, we continue to build on our research and experience. For
example, we went to Chile in 2019 and Australia 2023 for those total eclipses as well as
New Mexico for the October 2023 annular eclipse. We have already started the planning
process to shoot the eclipses in North America in April 2024, in Patagonia in October 2024,
in Spain in 2026, and most importantly in Egypt 2027. Hopefully we will see you there!

SHOOTING AN ECLIPSE

[t is imperative to understand that an eclipse is an event in motion. Eclipses occur because of
the alignment of celestial bodies in motion and thus are not stationary events that occur at a
constant coordinate in the sky. How it will appear to you, as the observer, is that the Sun will
catch up to the Moon, slip behind it, reemerge, and continue its way.

'A person who chases eclipses is known as a umbraphile. One who loves eclipses, often traveling to

see them.
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CHART 1

Geometric Mechanics of an Eclipse

C2 max C3 C4

Because of the earth’s rotation, the Sun will move both vertically and horizontally in the sky
throughout the eclipse event, as it does any other day, from east to west. (The technical term
for this is diurnal motion.) Whether that is left to right or right to left is dependent on the
hemisphere from which it is viewed. The angle of the Sun above the horizon is called the alti-
tude (ALT), and the position of the Sun relative to geographical north is called the azimuth
(AZI). Both are measured in degrees and vary by time of day and the geographical location
of the observer. The duration of totality will also vary by geographical location. Note that the
closer you are to the center line of totality, the longer the duration of totality will be. You will
need all this information for your planning process.
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INITIAL CONSIDERATIONS

The following chart shows the horizontal field of view in degrees of two objects that are in
space. According to Chart 2, the maximum horizontal field of view for you will need for
your lens will probably be no more than approximately 0.52 degrees if you are just shooting
a close-up of the eclipse itself.

CHART 2 Field of View of the Moon and the Sun

Astronomical Body Approximate Horizontal Field of

Average Distance View in Degrees
in Miles

Moon (Radius) 1,059 Miles 0.265°

Moon (Diameter) 2,159 Miles 0.517°

Moon (Distance) 239,900 Miles

Sun (Radius) 432,288 Miles 0.266°

Sun (Diameter) 856,575 Miles 0.572°

Sun (Distance) 92,960,00 Miles

There are a couple of websites that will provide you with the time, altitude, and azimuth for
each of the following events for any location you select on the interactive map:

Start of the partial eclipse (C1 or First Contact)
Start of the total eclipse (C2 or Second Contact)
Maximum Totality

End of the total eclipse (C3 or Third Contact
End of the partial eclipse (C4 or Fourth Contact)

N

The websites we are using as of the time of writing this book are:

e https://www.timeanddate.com/eclipse/
e https://nso.edu/for-public/eclipse-science/

We previously used NASA’s interactive eclipse maps, but they are unfortunately no longer
available.
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Chart 3 below shows the type of information that appears when you drop a marker at any
point on the interactive maps along the path of totality.

CHART 3
Lat.: 43.4589° N: Total Solar Eclipse
Long. 110.7317° W Duration of Totality: 2m13.9s

Magnitude: 1.01
Obscuration: 100.00%
Clear Marker

Event. Date. Time (UT). Alt Azi

Start of partial eclipse (C1): 2017/08/21  16:16:45.7 38.6° 113.1°
Start of total eclipse (C2): 2017/08/21  17:35:00.0 50.4° 134.4°
Maximum eclipse: 2017/08/21  17:36:06.8 50.5° 134.8°
End of total eclipse (C3): 2017/08/21  17:37:13.8 50.7° 135.2°

End of partial eclipse (C4) 2017/08/21 19:00:34.3 57.9° 168.3°

Knowing how wide and how tall a picture your camera and specific lens will capture is critical
to the eclipse photography planning process, especially if your goal is to create a time-lapse
image of the entire eclipse from First to Fourth contact.

Chart 4 shows positions of the Sun (orange) relative to the Moon (blue) during the various
phases of the eclipse, as well as images that you may be able to capture. Again, the websites
listed above provide the total range of movement and trajectory of the Sun during the eclipse.
Understanding what will and will not fit into your frame is crucial in the eclipse photograph
planning process. (Note that the size of the Moon relative to the Sun is exaggerated for the
purposes of this illustration.)
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CHART 4

C1: FIRST CONTACT DIAMOND RING BAILY’S BEADS

TOTALITY

C2: SECOND CONTACT MAXIMUM TOTALITY C3: THIRD CONTACT

Totality begins. Midpoint of totality. Totality ends.

BAILY’S BEADS DIAMOND RING C4: FOURTH CONTACT

Sun shown in orange. Moon shown in blue. Relative size exaggerated for illustrative purposes.
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CLOSE-UP SHOTS OF THE ECLIPSE
WITHOUT ANY FOREGROUND

For the 2017 eclipse photographs that were shot without any foreground, we used a 500mm
lens with a 2x extender (effectively 1000mm) and a 70-200mm lens with a 2x extender (effec-
tively 140-400mm). This included our close-up shots of the partial eclipse phases, diamond
rings, Baily’s beads, and features of totality (corona, chromosphere, prominences, etc.).

As Chart 3 shows (repeated from page 3), the August 21, 2017, eclipse had a vertical span of
19.4° and a horizontal span of 55°. As a result, we needed a lens with a field of view of no less
than 19.4° by 55° just to account for the Sun’s movement across the sky during the almost
three hours from C1 to C4. To capture the foreground we wanted, we also needed to take the
maximum altitude of the eclipse relative to the horizon into consideration (57.9°).

Chart 5 (located on the next page) depicts the horizontal movement (horizontal span) of the
eclipse, the vertical movement (vertical span) of the eclipse, and the foreground we included
in our time-lapse composite image of the eclipse. We also included the uneclipsed Sun five
minutes before C1 and five minutes after C4 in the final composite illustrated in Chart 5.

When choosing your lens for a time-lapse progression, always give yourself some wiggle room
and extra background instead of a tight frame.
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CHART 5

Horizontal span of eclipse: 55°

Vertical span of
eclipse: 19.4

-
e
-
.

_Horizon: 0° Altitude
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H
]
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{' ' Maximum altitude of eclipse above horizon: 57.9°
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Maximum horizontal coverage of lens: 77°

Maximum vertical coverage of lens: 100°
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CHART 3
(Repeated from page 85)

Lat.: 43.4589° N
Long.: 110.7317° W

Clear Marker

Event
Start of partial eclipse (C1) :
Start of total eclipse (C2) :
Maximum eclipse :
End of total eclipse (C3) :
End of partial eclipse (C4) :

Total Solar Eclipse
Duration of Totality: 2m13.9s
Magnitude: 1.01

Obscuration: 100.00%

apny
yInwizy

Date  Time (UT) Alt Az
2017/08/21 16:16:45.7 38.6° 113.1°
2017/08/21 17:35:00.0 50.4° 134.4°
2017/08/21 17:36:06.8 50.5° 134.8°
2017/08/21 17:37:13.8 50.7° 135.2°
2017/08/21 19:00:34.3 57.9° 168.3°
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The first image on the next page shows the lines representing the azimuths for C1 (the start
of the partial eclipse), maximum totality, and C4 (the end of the partial eclipse). The images
below the map reflect the pictures you can obtain at each of these instances.

IMAGES 1-4

E 2017 Eclipse Shoot Site

off of South Park Loop Road, Jackson, WY

Line of Maximum Tolalty

% Y ‘.I ]
1

C1: Start of Partial Maximum Totality C4: End of Partial
Eclipse Eclipse
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Chart 6 below shows, in degrees, the field of view of several common lenses. These are based
on effective focal lengths specifically full-frame 35mm cameras. The information in this chart
does not apply to cropped sensors.

CHART 62 FIELD OF VIEW IN DEGREES FULL FRAME 35MM CAMERA

Effective Focal Long Edge in Short Edge in Diagonal in
Length Degrees Degrees Degrees

8mm Fisheye 180° 180° 180°
15mm Fisheye 142° 94° 180°
10mm 121° 99° 129°
1Tmm 116° 93° 125°
12mm 111° 88° 121°
14mm 104° 81° 114°
16mm 97° 74° 107°
17mm 93° 70° 103°
20mm 84° 62° 94°
24mm 74° 53° 84°
28mm 65° 46° 75°
35mm 54° 38° 63°
50mm 40° 27° 47°
70mm 29° 19° 34°
85mm 24° 16° 28°
100mm 20° 14° 24°
105mm 20° 13° 23°
135mm 15° 10° 18°
200mm 10.3° 6.9° 12.3°
300mm 6.9° 4.6° 8.2°
400mm 5.2° 3.4° 6.2°
500mm 4.1° 2.7° 4.9°
600mm 3.4° 2.3° 4.1°
800mm 2.6° 1.7° 3.1°
1000mm 2.1° 1.4°

1200mm 1.88° 1.26° 2.05°
2000mm 1.0° 0.7°

Please note that EPS lenses are designed for crop-frame sensors and do not require that the crop

factor described below be taken into consideration.
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CROP SENSORS

Once you know the field of view for the image you plan to shoot, you need to determine
how your camera’s crop factor will impact the actual field that your camera will achieve’.
Please remember that a crop sensor has the effect of reducing the field of view of a lens.
Therefore, you will always need a wider lens when you are using a crop sensor versus a full
frame sensor.

Assume that after deciding your picture site you need a field of view of approximately 100°
by 77° degrees*. According to Chart 6, if you were using a full frame sensor you would use
a 15mm lens. If you have a crop sensor, you need to determine which lens will provide you
that field of view.

Next, you will need to determine which full-frame lens will provide the field of view you
want. Here are the steps:

1. Determine the effective focal length you need for your picture. In our example that is
approximately 100° by 77° degrees.

2. Determine which lens provides you that field of view on a full frame sensor. In our
example, that is 15mm lens. See highlighted section of Chart 6.

3. You then need to know your camera’s sensor’s cropping factor. In our example
below, the camera has an APS-H sensor with a crop factor of 1.3 using a standard
lens.

4. Compute the effective field of view of the lens with your camera’s cropping factor.
(Full-frame cameras do not have a cropping factor.)

The formula is:

Lens that Achieves the Necessary FOV Crop Needed Lens Focal
on a Full Frame Sensor in mm Factor Length in mm
15 + 1.3 = 11.5

‘Points of View has an angle of view and a depth of field calculator that you might find useful. You
can find it at: https://www.pointsinfocus.com/tools/depth-of-field-and-equivalent-lens-calculator/#
{922c¢%22:  [{%22%22:13,%22av%22:%228%22,%22£1%22:50,%22d%22:3048,%22cm%22:%

220%22}],%22m%22:0}
*See Chart 5 for a visual example of the proposed shot.
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As a result of this analysis the lens you need is a standard 10mm or 11mm lens to achieve the
necessary field of view that is equivalent to the field of view of a 15mm lens on a full-frame
camera.

[t is critical that you check with your camera and lens manufacturer to determine if the
field of view for your lens and camera combination varies from Chart 6. When you
compare the field of view of your camera and lens configuration with the trajectory of
the eclipse at your shooting location, you will be able to select the best combination for
your needs.

PLANNING AN ECLIPSE SHOOT WITH
A FOREGROUND

[f you want to capture foreground in an eclipse picture, then there is a lot more work involved
in planning than one might first think. Fortunately, while the analysis involves several steps,
the process is simple. To plan the shoot, use the following steps:

1. Identify the Eclipse’s Path. Currently, the best way to identify the eclipse path is
by using The National Solar Observatory’s website, https://nso.edu/maps/eclipse.
Time and Date also has a good mapping program. From there, you can select the
upcoming eclipse you would like to research. For example, Time and Date’s website
map for the April 8, 2024, eclipse over North America, can be found at:

https://www.timeanddate.com/eclipse/solar/2024-april-8
https://www.timeanddate.com/eclipse/map/2024-april-8

The National Solar Observatory’s map of the entire eclipse path and all the information
you will need will be on the same page, and can be found at: https://nso.edu/for-public/

eclipse-map-2024/.
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With Date and Time’s map you must look at different pages to get all the information. First
you will need to select “Detailed eclipse path map” and then drop a pin on the interac-
tive map. Information such as the following from the October 2023 annular eclipse will be
displayed:

; Alamosa:
Ah-shi-sle-pah Wilderness Study Area (park)

Ah-shi-sle-pah Wilderness Study X
Area, New Mexico, USA
Annular solar eclipse visible (89.66% coverage of Sun)

Magnitude: 0.9704
Duration: 2 hours, 54 minutes, 3 seconds
of y: 4 46

Partial begins: Oct 14 at 9:12:02 am

Full begins: Oct 14 at 10:32:19 am
Maximum: Oct 14 at 10:34:42 am

Full ends: Oct 14 at 10:37:05 am

Partial ends: Oct 14 at 12:06:05 pm

Times shown in local time (MDT)

This day was cloudy 27% of the time (since 2000)
(P Pin See animation of how it will look >

| Search for a location...
I = = ——— |
Ah-shi-sle-pah Wilderness Study X

Area, New Mexico, USA
Annular solar eclipse visible (89.66% coverage of Sun)
| Magnitude: 0.9704

Duration: 2 hours, 54 minutes, 3 seconds
Duration of annularity: 4 minutes, 46 seconds

Partial begins: Oct 14 at 9:12:02 am

Full begins: Oct 14 at 10:32:19 am
Maximum: Oct 14 at 10:34:42 am

Full ends: Oct 14 at 10:37:05 am

Partial ends: Oct 14 at 12:06:05 pm

Times shown In local time (MOT)

This day was cloudy 27% of the time (since 2000)
(P Pin See animation of how it will look >
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From here, you will need to pull up the following information pertinent to the location you
selected:

The animation shows what the eclipse approximately looks like. Stages and times of the eclipse are outlined below.

Time Phase Event Direction Altitude
9:12:02 am O Partial Eclipse begins ~

Sat, Oct 14 The Moon touches the Sun's edge. 117° @’1"39
10:32:19 am . Full Eclipse begins \,

Sat, Oct 14 The Annular phase starts 134° 3 4’00
10:34:42 am . Maximum Eclipse N\,

Sat, Oct 14 Moon is closest to the center of the Sun. 135° 34.4°
10:37:05 am . Full Eclipse ends \,

Sat, Oct 14 The Annular phase ends. 136° 34_ 7a
12:06:05 pm O Partial Eclipse ends \r

Sat, Oct 14 The Moon leaves the Sun's edge. 162° 44.0°

2. There is an Eclipse Service that I personally use. NSO is the national center for
ground-based solar physics in the United States (www.nso.edu) and is operated by the
Association of Universities for Research in Astronomy (AURA) under a cooperative
agreement with the National Science Foundation Division of Astronomical Sciences.
The following is an image of their map of the 2024 eclipse:



Shooting an Eclipse 95

Once you have a location that you want to explore, just click on the location and the information
will be placed on the face of the map. See below: https://nso.edu/for-public/eclipse-map-2024/

3 WS _hlm
Yay! you'll be one of the lucky few
to witness a total solar eclipse

100.00%

At Az
Start 12 17 prn 60.5° 1384°
Start Totality 01:35 pm 66.7° 180.2°
Max Eclipse 01:37 pm 66.7° 181.6°
End Totality 01:39 pm 66.7° 183.0°
596 224.3°

Duration of Totality: 4m24.5s
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3. Identifying the Eclipse’s Elevation and Trajectory. The following screen shot of the
NASA Website we used for the 2017 eclipse (Chart 3 and Chart 7) provides two essen-

tial data points for shooting an eclipse:

a. The path of the eclipse, including the band of totality, and
b. A chart showing the time, altitude, and azimuth of the eclipse from any marker
that you place on the map.

NOTE: On the NASA map you MUST be somewhere between the blue
lines to see totality. On the Time and Date website you must be within the
red band. On the NSO website, you need to be between the blue and red
lines. The closer you are to the center of this band, the greater the duration
of totality.

Chart 7 which is identical to NSO’s interactive map shows the 2017 path of totality. The
blue lines indicate the borders of totality, while the red line shows the center of the path of
totality. Chart 3 and Chart 7 (below) show you the type of information that you receive when
you drop a marker on a specific location. This feature provides an abundance of information
including:

1. Start of the partial eclipse (C1 or First Contact),

2. Start of the total eclipse (C2 or Second Contact),
3. Maximum totality,

4. End of the total eclipse (C3 or Third Contact), and
5. End of the partial eclipse (C4 or Fourth Contact).

CHART 7 CHART 3
(Repeated from page 85)
S Lat.: 43.4589° N Total Solar Eclipse

§ Lat 434589°N Total Solar Eclipse

Long. 1107317 W Duration of Totalty 2m13 95 ' . Shosione Long.: 110.7317° W Duration of Totality: 2m13.9s
i L ational Forest H -
Corarar | Obsain 1000% \ Vegninge: 101 12
W | Clear Marker Obscuration: 100.00% ;
. o

Date Time (UT)  All
Start of partial echipse (C1)  2017/0821 16 16:45.7 386° 113.1"
Start of total eclipse (G2} 2017/08/21 17:35:00.0 50.4° 134 4° =
Maximum eciipse 2017/08721 17.36:06.8 50.5* 134.8* = Event Date Time (UT) Alt Az

End sfpati cpee £4): MR AIBOSAL TS Start of partial eclipse (C1): 2017/08/21 16:16:45.7 38.6° 113.1°
Start of total eclipse (C2):  2017/08/21 17:35:00.0 50.4° 134.4°
Maximum eclipse : 2017/08/21 17:36:06.8 50.5° 134.8°
End of total eclipse (C3) : 2017/08/21 17:37:13.8 50.7° 135.2°

End of partial eclipse (C4): 2017/08/21 19:00:34.3 57.9° 168.3°

apny|
ynwizy

@)
wan Valley
South Par

Gannett Peak o
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Chart 3 and Chart 7 show the altitude (ALT) (the vertical angle in degrees) and the azimuth
(AZ]) (the horizontal angle in degrees at each phase) of the eclipse. These charts also provide
these angles in degrees for each of the four main instances of contact and maximum totality.
These angles are all computed from where you drop the marker of your proposed shooting
location. How exactly the information is displayed will vary by website. We are providing the
resources we have used and are using as of the writing of this book. Should you encounter
any difficulty in using our resources, perform a search for “interactive eclipse map” of the
eclipse you want to research.

Composing with a foreground. Shooting an eclipse with foreground can be challenging.
Picking the elements and understanding how they will interact with the path of the eclipse
is a critical part of the shooting process. For example, you should know the foreground’s
geometry to appropriately plan your pictures. Luckily, this geometry is simple and will be
explained shortly. Knowing how to read and measure elevation is also a critical part of this
process. Most maps show the elevation of an object measured from sea level. Because of
this, it is important to know the elevation of your shooting location. You must measure the
elevation difference between the shooting site’s elevation and the foreground object’s eleva-
tion to compute the elevation angle in degrees. Google Earth is a great tool for finding this
information.

1. Finding Your Shooting Location. Once you have identified the path of totality, you
need to plan where you want to shoot the eclipse shoot. We reviewed countless poten-
tial sites and visited approximately ten locations when preparing for the 2017 eclipse.
Where you shoot is only limited by your imagination (and the path of totality). Since
we wanted to include the surrounding landscape in our composition, it was necessary
for us to scout possible locations in advance and understand the correlation between
the foreground object’s elevation in degrees and the eclipse’s trajectory.

2. The Object’s Elevation®. You will need to determine the highest or lowest point of any
object in feet from your shooting site. This can be either a positive or negative number
for each object, depending upon its relationship to the horizon. Furthermore, you
can have objects with a positive number and another object with a negative number
in the same image. It is then necessary to compute the absolute difference for each of
the objects’ elevation from the shooting site.

Any object that is below the horizon will create a negative number. However, that number must be
changed to a positive number to determine the total elevation that you need to account for. Please

see Chart 5 for a visual understanding of this matter.
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3. The Object’s Distance. You also need to determine the distance from the shooting
site to each object you plan to include in your picture. Once you have determined
the relative elevation change and distance, you will be able to compute the elevation
change in degrees®.

4. Elevation in Degrees. Correct calculation of the change in relative elevation,
in degrees, from the shooting site is critical because it will be the same unit of
measurement used to track an eclipse. Once you have this information, you should
compare that number with the ALT and AZI values of the eclipse. Please be mindful
of anything that would obscure a portion of the eclipse in your pictures (such as
buildings, trees, mountains, ect.) as the Sun travels along its arc through the sky. If

you want to include any of the ground below the horizon, add that in as well.

There are an unlimited number of places along the path of totality where you can grab a
wonderful shot. Because we are very partial to mirror images, we like to include some form
of water in our shots. Use your imagination and visualize the setting that is most interesting
to you. You will discover your preferences as you go.

Once you have picked a location and identified the necessary field of view (in degrees),
horizontally and vertically, to attain you desired composition, the next step is to choose the
corresponding lens that has an equal or greater field of view that you need (see Chart 6).
Please remember to also review the section on Crop Sensors if that is applicable.

SHOOTING AN ECLIPSE WITH A FOREGROUND

When we decided to shoot the 2017 eclipse, getting a good foreground was very important
to us. We also wanted, if possible, for the foreground to include a mirror image. One of
my first good photographs was a mirror image of Mount Moran at the Oxbow Bend in the
Grand Teton National Park. We wanted this theme, a mirror image, to be the hallmark lapse
composite image of the eclipse with landscape as a foreground.

To get a mirror image of the landscape, we needed to use a very wide-angle lens. We chose
to use a Zeiss 15mm with a field of view of 77° by 100° (portrait orientation). The Sun’s
55° of horizontal movement would fit easily into the 77° of horizontal coverage provided
by the 15mm Zeiss. The lens’s 100° of vertical coverage would easily include the Sun at its
maximum altitude of 57.9°, the space above it, the horizon, and the reflections we wanted
that were below the horizon. All of these were possible for our full-frame camera mounted
with a Zeiss 15mm lens.

®Please see the “OH NO, THE MATH” section which shows you how to compute the Elevation
Angle
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OH NO, THE MATH!
COMPUTING THE PHOTOGRAPHIC ANGLES

Following are the three steps you'll take to ensure that your image will capture all of the
elements you want in your composition:

1. Compute the eclipse’s total horizontal angle of movement (AZI) in degrees.

2. Identify the eclipse’s maximum vertical position (ALT) in degrees.

3. Compute the elevation angle in degrees (either positive or negative) of objects in the
foreground.

To compute the elevation angle in degrees, you will need to determine the relative change in
altitude between the shooting site and the foreground object or feature. For instance, if you
are taking a picture at an elevation of 1,000 feet, and the elevation of the object is 10,000
feet, the relative change in elevation is 9,000 feet. The relative change in altitude between you
and any foreground features is what matters.

Computing the eclipse’s total horizontal angle of movement (AZI) in degrees. From the
information provided by an interactive eclipse map for your photo location, you will know
the azimuth (horizontal position relative to north) range of where the eclipse will occur in
the sky from beginning to end.

The first example I will show you is indicated in green on the compass (Chart 8 below).
To calculate the horizontal angle of movement, you need to do the following: First, go to
Chart 3 and identify the starting azimuth (C1) which is 113°. You will then identify the
ending azimuth (C4) which is 168°. To find the total horizontal angle in degrees, compute
the difference in degrees from C1 to C4, which, in this example, is 55°. This means
the camera and lens combination you choose must have a horizontal field of view of at least
55.0° plus any horizontal margin you want for a background or “wiggle room.”
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CHART 8 CHART 3
(Repeated from page 85) Obscuration: 100.00%
Lat.: 43.4589° N Total Solar Eclipse
Long.: 110.7317° W Duration of Totality: 2m13.9s

Magnitude: 1.01

2= =,
Clear Marker gl [2
Event = =
Date Time Alt  Azj
(UT)

Start of partial eclipse (C1): 2017/08/21 16:16:45.7 38.6° 113.1°
Start of total eclipse (C2):  2017/08/21 17:35:00.0 50.4° 134.4°
Maximum eclipse: 2017/08/21 17:36:06.8 50.5° 134.8°
End of total eclipse (C3): 2017/08/21 17:37:13.8 50.7° 135.2°
End of partial eclipse (C4): 2017/08/21 19:00:34.3 57.9° 168.3°

Cl=113°

Sometimes, an eclipse may cross geographic north, indicated by 0° or 360°. The second
example, indicated in orange on Chart 8 above, shows how that is calculated. First, identify
the difference between C1 (320°) and due north (use 360° when moving west to east), which
is 40°. Then compute the difference between due north (use 0° when moving east to west)

and C4 (20°), which is 20°. Then add these two results together for a total of 60°. You now
know that the total horizontal angle of movement in the second (orange) example is 60°.

Computing the eclipse’s total vertical angle of movement (ALT) in degrees. Just like the azi-
muth positions, the information provided by an interactive eclipse map for your location (illus-
trated in Chart 3) includes the altitude positions of the eclipse from start to finish. To plan for
the vertical components of your shot, you will need to compute the vertical angle of the eclipse
and then compute the elevation angle of objects you want to include in your foreground.

1. Computing the Vertical Angle. Identifying the vertical angle (ALT) is relatively sim-
ple. Just look for the highest number in the ALT column of Chart 3. This will give
you the maximum vertical angle in degrees of the Sun’s position. On Chart 3 above,
this number is 57.9°. In addition to the 57.9° you may need to add two additional
amounts:

a. The vertical angle you computed that you need to include any desired foreground
below the horizon, and
b. Any additional space that you want for a background above the Sun.
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2. Computing the relative elevation angle in degrees of objects in the foreground. I

L.

strongly recommend that you use an online calculator to compute the relative angle
of elevation of any object in the proposed picture. My favorites are (click on the blue
portion of the link):

https://calculator-online.net/angle-of-elevation-calculator/
https://www.easycalculation.com/trigonometry/angle-elevation-calculator.php

To compute the angle of elevation, you will need to know two things:

a. The distance of the object from the photo site, and
b. The relative elevation difference of the object or feature from the photo site.
On most maps the indicated elevation of any site is the elevation above sea level.

For example,

You are taking a picture from an indicated elevation height of 1,000 feet (1,000 feet
above sea level), and the elevation of the object you are considering shows an indi-
cated elevation height of 10,000 feet (10,000 feet above sea level), then the relative
change in elevation is 9,000 feet

Once you have computed this angle, you are ready to preplan your shots using any of
the wonderful online calculators. If you choose to compute the elevation angle your-
self, you can use the following Excel formula:

ANGLE IN DEGREES = ATAN(E3) . 180/PI ()

CHART ¢

A B C D E F G H |
1 EXAMPLE 1
2 | HEIGHT DISTANCE | | ATAN(E3) USE FORMULA ELEVATION
IN IN
3| 2400 | - | 15870 [=] 0.1512 “= ATAN(E3) 8.60°
*180/PI ()"
4 EXAMPLE 2
HEIGHT DISTANCE ATAN USE FORMULA ELEVATION
(E8) IN IN
6| 1200 | - | 3000 |=] o04 “= ATAN(E8) 28.1°
*180/PI ()"
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Having determined the elevation angle, including the de-elevation of anything that is below
the horizon that you want in the foreground of your picture (such as a reflection in water or
a river valley below your position), you will be able to adequately preplan your photographs.
Be sure to take into consideration any object that may obstruct either your view of the eclipse
or any more distant object that you intend to include in your composition (Chart 10).

CHART 10

00tz
002k 00Z'}

=

12,870 3,000

15,870

As you can see from this example, you cannot stand at the bottom of the lower peak and
obtain a picture of the summit of the higher hill. When you review maps as part of your
planning process, you should determine the relative elevation angle of each object that may
interfere with the image you are trying to obtain.

SELECTING YOUR LENS

Once you have computed your desired field of view horizontally and vertically, you will have
all the information you need to select the lens or lenses that would best work for your shoot.
In this case the maximum vertical angle (ALT) in degrees is 57.9°, and the horizontal (AZI)
is 55.0°. Don’t forget to add additional degrees in order to include your desired foreground
as well as some additional space to allow for any error in estimating your camera positioning.
Also, be sure to account for some additional buffer space to frame your subject matter. The
next step will be to take these two numbers and compare them to the lenses in Chart 6. In
our case, we chose a 15mm lens which is 100° x 77°. This choice of lens offered us the extra
room we needed to properly frame the photo.

Sometimes there will not be a lens that is wide enough to take the picture you want. In this
case, we suggest you use two identical cameras and lenses and plan for a panorama that you



Shooting an Eclipse 103

can stitch together in post-production. If you have a minimum of 40° of overlap, you should
be able to merge the two photos automatically with available post-production software. We
believe that we will be facing this issue for our composite image when we shoot the 2027
eclipse in Egypt.

Bear in mind that in addition to the identical cameras and lenses, you will also need to use
identical settings on the cameras. Even identical cameras and lenses will have their own
unique properties in how they reproduce color. You can try to set up custom color profiles
for each, however, this is complicated and may not yield the results you want. We recommend
just setting all the cameras to the same white balance preset (daylight) and then manually
matching them later in postproduction.

The following theoretical example is using two 15mm lenses and DSLR cameras mounted
on tripods side by side to photograph an eclipse with a wide range of horizontal movement
(102.9°) at a high altitude. You can see the angles and the overlap of the two images:

CHART 11

322.7° AZI at C4
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TECHNICAL STUFF

METADATA. One of the reasons we added the metadata section to the book was so that
you could see the camera, lens, filter, and settings we used for each picture. During all partial
phases of the eclipse (C1 to C2 and C3 to C4), except for Baily’s beads and the diamond

rings, we used a solar filter on each of the lenses.

MANUAL FOCUSING. One of the basic principles of eclipse photography is focusing your
images manually. The principal reason for this is that the objects you are focusing on, in this
case the Sun and Moon, are distant and therefore are very small. Most autofocus systems are
unable to focus precisely on them. Additionally, autofocus systems rely on contrast, and the
surface of the Sun itself does not have enough contrast for an autofocus system to function
optimally. Using the autofocus setting will generally result in soft, out of focus images as the
camera searches for a focal point. Finally, you can’t just set the lens on infinity. You will still
need to micro focus. If you set your focus at the beginning, you shouldn’t have to make any
other changes.”

RAW. If your camera has the option to shoot raw files, shoot raw. Period. When you shoot
raw, you are capturing not so much an image as a packet of information. Think of it like
ingredients for a recipe. You get your ingredients, you go home, and you make your cake. You
have the option to tweak your recipe here and there and choose which aspects of the cake
you’d like to highlight. Is it the best frosting or is the actual cake the star of the show? Simply
put, with raw format, you get to take the information your camera gathers and decide how
you want to present that information in final image form.

Raw is often considered a “safety net” for the times when photographers make mistakes,
allowing details to be salvaged where they would be lost in other file formats. Additionally,
it gives you, the creator, full control over every aspect of your images. JPEG is a compressed
image format, leaving the decision-making about things like highlight and shadow detail,
color, and contrast up to the camera. When you are shooting in jpeg, you are throwing
away most of the available visual information, losing a huge amount of detail at the pixel
level and minimizing your options for stylistic decisions later. And in the case of user error,

instead of ingredients to work with, you'll just be stuck with a crumbly cake where your best
option is to try to salvage it with way too much frosting. TRUST US AND JUST STICK
WITH RAW.

You may want to use live view and zoom in for sharpness of a distant point. Sunspots provide an

excellent focal point for manual focusing.
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WHITE BALANCE. While astronomically speaking, our Sun is “yellow,” its light defines
what we here on Earth describe as “white.” In imaging fields, standard daylight white
balance is designated around 5500K. Most cameras will give you the option to choose
your white balance, and when shooting an eclipse, you will want to set your camera(s) to
daylight white balance. You can select the preprogramed option in your camera (usually
a Sun icon on a dial or in the digital menu), which is our recommendation, or you can
manually set your white balance to somewhere in the 5400-5600K range. If you choose the
latter route, do some research and field testing to determine what Kelvin temperature best
reproduces neutral daylight on your equipment (make sure you are viewing test photos on
a monitor that has been properly calibrated using a system such as those offered by X-rite
and Datacolor). Again, keep in mind that each camera and lens will have its own nuances
in how it reproduces color, so if you're super picky like us, do the leg work to figure out the
settings that will yield satisfactory results for you. The reason we chose to keep it simple and
use the camera’s internal daylight setting is because those white balance settings have been
programed for that make and model. In our opinion, that will likely be the best starting
point. You can always tweak white balance in post-production if you start from a consistent
setting.

So why not just stick with auto white balance (AWB)? Good question. Typically, when
you're shooting a range of subject matter in a variety of lighting conditions, at various times
of day, with and without flash, AWB is a good place to live and let the camera’s software
do the color balancing act for you. Here’s an easy way to think about it: AWB’s job is to
assess the image data and find a happy medium where the overall average of color within
the image comes out to a neutral medium without any overbearing color cast. For example,
if you shoot pale sisters in red dresses, the camera is going to see all that red and choose a
color balance in the cyan range to balance it out. As a result, the girls’ skin tone will gain
a cyan cast. The camera did its job, but it doesn’t know not to counteract the red because
you've told it to color balance automatically based on what it sees in the frame, regardless
of subject material.

Now, let’s talk about why this is important for eclipse photography. We know the Sun is white.
YOU know the Sun is white. But if you set your camera to AWB, it will adjust each picture
based on what’s in the frame and what light is available. It doesn’t know you’re shooting the
Sun, so don’t give your camera the option to do your thinking for you. If you set your camera
to daylight balance, every photo you take will have a consistent white balance. The amount
and color of light will change as the eclipse progresses. Capturing both the subtle and dra-
matic changes in light color and quality is an important part of the documentation process.
The only way to do this is to tell your camera to stick with the Sun as the definition of white
and not make its own judgement calls about what white should be. It doesn’t matter if you're
shooting with a telephoto or wide-angle lens. It doesn’t matter if you're shooting with a filter
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that renders the Sun white or orange. Keep your color balance set to a consistent value. Then,
if you do need to tweak your color balance in post-production, make the same exact change to
every image instead of leaving it up to the headache of image-by-image guesswork.

BRACKETING. Bracketing is a process of taking the same shot more than once using dif-
ferent settings to incrementally let in light from the primary exposure. We used the same
settings on each camera during the partial eclipse phases. When you review the metadata on
the pictures, you may have questions about why we chose the various settings since the image
settings in the book varied from the base setting®.

We shot a five-stop bracket series throughout the partial phases of the eclipse. Automatic
Exposure Bracketing (AEB) changes the shutter speed or aperture (you choose which) auto-
matically allowing you to capture five consecutive exposures at five different stops without
having to adjust the settings manually. We took two pictures with incrementally shorter
exposures and two pictures with incrementally longer exposures from the base setting. This
process resulted in bracketed exposure groups.

The following series reveals the results of our five-stop bracket approach during the partial
eclipse while shooting with a solar filter. Bracketing is an amazing tool that is relatively easy

to master. The Canon Knowledge Base’ provides detailed instructions on how to set this up
a Canon digital camera.

CHART 12

1/2000 F8.0 ISO100 1/1000 F8.0 ISO100 1/500 F8.0 ISO100

1/250 F8.0 ISO100 1/125 F8.0 ISO100

5The base shutter speed setting for the brackets we used was 1/500th of a second.
’https://support.usa.canon.com/kb/index?page=content&id=ART166279&actp=LIST.
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We used several different Canon cameras that were all programed to shoot a five-shot/five-
stop bracket at five-minute intervals from C1 until seven minutes before totality began (C2).
Seven minutes after the end of totality (C3) we resumed shooting the five-shot/five-stop
bracket at five-minute intervals until the conclusion of the eclipse (C4). We found this 5-5- 5
approach to be exactly what we needed.

To simplify the firing and timing process, we used Hahnel Captur digital remotes that fired
four of the DSLR’s simultaneously. As a result, we had a significant number of images of
the partial eclipse phases that were all taken simultaneously with incrementally different
exposures.

SAFETY, FILTERS, AND TIMING

If you want to shoot the entire eclipse from start to finish, you are going to need a neutral
density solar filter. It is imperative that you have solar filters in place before you begin
photographing the Sun or the partial eclipse. This is critical to prevent damage to your
equipment and your eyes. Most solar filters for photography will still say not to look
directly at the Sun through your camera, but you can use the live view function (if this
function is available on your camera) on a DLSR or use a mirrorless camera to safely focus
and compose your images.

You should decide the time intervals you will be using to take your photos to capture a
consistent progression of the partial eclipse. According to Totality: Eclipses of the Sun, 11th
Edition, the Sun moves its own diameter every two and half minutes. In our last eclipse we
shot a bracketed series of the partial eclipse every five minutes.

You should remove your filter a few minutes before totality begins. You will need to adjust
your camera settings to capture the diamond ring and Baily’s beads that precede C2, the
start of totality. You can also program a second set of bracket groups for this portion of
the eclipse. Be very careful not to violate the safety rules about looking at any portion
of the partial eclipse (including the diamond ring and Baily’s beads) without following
NASA’s safety rules and using NASA- approved eye protection. Continue shooting unfil-
tered through the conclusion of totality and the second appearance of Baily’s beads and
the diamond ring.

If you want to photograph the second half of the eclipse until its conclusion (C3 to C4),
replace the filter on your lens immediately following the second diamond ring. Before
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resuming photography, you should wait the same amount of time after the second diamond
ring as you did between your last filtered shot and the first diamond ring. For us this was
seven minutes. This will keep your spacing consistent if you intend to do a time-lapse com-
posite image. After this time has elapsed, proceed with shooting at your regularly timed
intervals until C4 (end of partial phases).

FILTERS AND SAFETY

If you plan to shoot any part of the partial (or an annular) eclipse, you MUST use a solar-
grade neutral density (ND) filter. We recommend using neutral density filters with at least
16 2/3 stops. ND filters are the category of filters that block light to allow for things like:

1. Slow shutter speeds (blur waterfalls into ephemeral veils, turn a turbulent shoreline to
glass, etc.) or
2. Wider apertures in bright light conditions.

Neutral density filters come in various “stop” values or in a variety of graduated options.

SOLID NEUTRAL DENSITY FILTERS

The most common types of solid (not-graduated) neutral density filters you will find on the
market range from a partial stop to 10 stops (ND 3.0). This is where it gets tricky.

During the summer before the 2017 eclipse, solar filters were nearly impossible to find. As
a result, some photographers turned to 8 stop (ND 2.7) or 10 stop (ND 3.0) filters thinking
they were “close enough.” A lot of sellers were also advertising these filters as “solar” filters.
This was inaccurate. This mistake can, and will, lead to burned retinas and damaged sensors.
Your eyes and your camera are far too valuable for “close enough,” which really isn’t very
close at all.

FILTER MATH

The minimum neutral density value you need to photograph the Sun is ND 5.0 or 16 2/3
stops (ND 5.0). An ND 5.0 filter lets in only 00.001% of ambient light, blocking 99.999% of
sunlight, while an ND 3.0 (10 stops) lets in 00.1% of the ambient light and blocks 99.900% of

sunlight. You may wonder why such a small difference (just 6 2/3 stops) isn’t “close enough.”
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The following table shows that a ND 3.0 filter lets in 10,113% more light than a ND 5.0 filter

does. If you want to compute the values yourself, here is the formula:

Nevutral Density Light Formula™

Light Reduction = 1 / 2 (the number of stops)

CHART 13 Neutral Density Filter Light Blocking Comparison

ND Filter Type ND Filter Type Additional Light Let
Characteristics  Characteristics in by ND 3.0 Filter
than an ND 5.0 Filter

Neutral Density ND 5.0 ND 3.0
Filter Number
Percentage of Light 0.0010% 0.0980% 10,113%

Permitted Through
the ND Filter

Number of Stops 16.67 10

Going from an aperture of £/2.8 to f/4, you are cutting in half the amount of light entering
your camera. Neutral density filters work the same way. For each higher stop a neutral density
filter is rated, its light-blocking ability is doubled. That means the difference between a 10
stop (ND 3.0) filter and a 16 2/3 stop (ND 5.0) filter, (which we believe is bare minimum to
take solar pictures safely) is almost two to the seventh power. That means a 10 stop (ND 3.0)
filter lets in approximately one hundred times the light than a 16 2/3 stop (ND 5.0) filter.
That is a major problem and can cause significant damage to your camera and your eyes.

A 16 2/3 stop (ND 5.0) filter is the minimum rating for safe solar photography. Therefore,
if you plan to photograph the partial phases, procure a neutral density filter of minimum
16 2/3 stops (ND 5.0 or higher) or refrain from shooting the partial phases all together. (By
the way, if the filter looks like anything other than a piece of opaque black glass, it’s not a

Yhttps://www.cambridgeincolour.com/tutorials/neutral-density-filters.htm (See Section on Neutral
Density Filters (“Technical Note: recall that each “stop” of light- reduction corresponds with a halv-
ing of light. A given filter strength therefore passes only 1/2 of the strength of the initial incoming
light, where “strength” is the filter strength in stops. For example, a 3-stop ND filter therefore only
passes 1/8th the incoming light (since 1/23 = 1/(2*2*2) = 1/8).”))
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solar filter.) Stacking multiple lower-grade ND filters to achieve a solar-grade light-blocking
equivalent is not an option!!.

Never use a rear-mount filter for solar photography!?. Don’t Use the Rear Filter Tray. Most
of the large Canon L-series super-telephoto lenses have a rear mounted slip-in filter tray.
NEVER use a solar filter in this tray. This filter mounting system is designed for terrestrial
photography using traditional photography filters. It is not designed to house a filter to be
directed celestially into the Sun. At these magnifications, you will destroy the filter- like tak-
ing a magnifying glass to a leaf and put your lens, sensor, and your eyes in danger. The intense
light and heat could fry aperture and image stabilization mechanisms, damage the autofocus
sensor and, if the mirror is locked up ruin your sensor. Buy the correct front-mounted solar
filter. They're relatively inexpensive and completely safe.

To be effective for the purposes of solar photography, neutral density filters must be mounted
on the front of the lens, at the point where light enters the lens. This may seem like a no-
brainer, but there are lenses on the market (such as the 500mm Canon) that accept rear-
mount filters. We believe that you should not use them in solar photography regardless of
their reported light-blocking potential. Unfiltered sunlight entering the lens at full strength
will then be focused and intensified as it travels through the lens elements. This may cause
damage to the internal components of your lens.

There are a myriad of styles and manufacturers of frontmount neutral density photographic
filters. Some are round and screw directly to your lens. Some are square and slide into a holder
mounted to the front of your lens. Some filters are “low-profile” and designed to eliminate or
greatly minimize vignetting. For wide-angle lenses, we recommend a “low-profile,” threaded,
round solar filter. Note: please verify that any filter you purchase has a very good threading
system. If you aren’t using a wide-angle lens and you have already made the investment into a
square filter kit; it might be most economical for you to grab a compatible square solar filter
from the manufacturer of your choice. Just know that the mounting apparatus may cause
vignetting.

After much painstaking research, we chose to go with Formatt-HiTech’s Firecrest Neutral
Density 5.4 Solar Eclipse Filter (18 stops) for all our lenses capable of accepting front-mounted

Uhttps://photo.stackexchange.com/questions/91988 /would-stacking-thinner-nd-filters-perform-as-
well-as-one-greater-nd-filterQ

2Canon DLC Home August 3, 2017 - Photo Knowledge Base - Corporate - Being Safe Using Solar
Filters.
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filters. There were a variety of factors that went into this decision, but our considerations
were quality, availability, profile, reputation, and value. You can spend days reading up on
neutral density filter manufacturers, test results, and preferences (even ease of cleaning) from
blogging, tech-minded photographers all over the internet (and we did). At the end of the
day, you must make your best educated decision based on your own experiences or brand
loyalty and priorities in what you want and need from your filter. As long as it’s at least a 16
2/3 stop (ND 5.0) filter, choose whatever works best for you and your photography inventory.

If your lens doesn’t accept front-mounted filters, or if you can’t find a source for filters to
fit the large diameter of the lens you intend to use, you still have options. After concluding
our research, we determined that our best option was to use solar telescopic filters for the
lenses that do not accept front-mounted accessories. We then chose filters from Thousand
Oaks Optical who manufacturers telescopes and telescope accessories. These filters come in a
huge range of sizes, and you can acquire them from many retailers. Our preferred retailer for
telescope accessories is Cloud Break Optics in Seattle. In the summer of 2017, they rescued
us after the manufacturer failed to deliver our filters. Thank you, Matt Dahl, for saving us at
the last minute!

Telescope filters are designed to fit snugly over the front lens element. How we made this
work for our large telephoto lenses was to measure the diameter of the lens hood (if you don’t
have a hood, just measure the front of your lens) and purchase the filter model closest in size
(rounded up, of course). We mounted our filter for the Canon 500mm lens by using water
pipe insulation wedged between the filter and the hood. It worked.

You can use adhesive foam strips (you will likely need more than is included with your filter)
to custom-fit the inside diameter of the filter mount to your equipment. Just make sure to
create a light seal to eliminate the possibility of stray light sneaking in. We chose to place our
filter over the lens hood so that we would have some options in how we secured the filter
to the camera while still being able to remove it quickly and easily before totality and then
replace it afterwards.

NOTE: When choosing a telescope filter for solar photography, select the “full aperture”
category. We also prefer glass instead of polymer if available. It’s worth reading about the
various kinds of filter materials available and the advantages and disadvantages of each. Most
importantly, always inspect your filters before each use, and never use one that is scratched or
damaged. You must also inspect your solar grade eye protection before each use! We cannot
stress enough the importance of thorough inspection prior to each use.

We had one set of filters that were 16 2/3 stops and one set that were 18 stops. Because
we wanted to keep our aperture and shutter speed settings consistent while achieving the
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same exposure, we compensated by one stop in the [SO. Cameras with the Thousand Oaks
Optical telescope filters were set to ISO 100, and cameras with the 18-stop Formatt- HiTech
filters were set to ISO 200. Note that some solar telescope filters have even greater light-block-
ing properties. If the base settings we have provided are too dark, adjust your camera settings
accordingly.

Most solar filters will display the Sun with an orange hue. The Formatt-HiTech filters
neutralize this effect with coatings, but we kind of liked the Sun’s orange coloration
rendered by the Thousand Oaks Optical filters. We made everything consistent in post-
production with simple coloration layers over darker exposures from the same bracket
groups to insure similar tonality. Understanding your tools (including everything from
cameras & accessories to post-production software) and envisioning your final product in
advance is crucial to successful eclipse photography.

Just remember to research recommended settings for each phase of the eclipse. Plan your
settings in advance and go shoot.

CHART 14 lists all the lenses and filter combinations we have used:

CHART 14
Canon 5DS R 15mm Zeiss Formatt-HiTech  Hahnel Captur
Transceiver
Canon 5DS R 500mm Canon with  Thousand Oaks  Hahnel Captur

Canon 5D Mark
1l

Canon 5D Mark
\Y

Canon R5

Canon 5D Mark
\Y%

FUjiFilm GFX 100s
FUjiFilm GFX 100s

2x extender
24mm Sigma

70-200mm Canon
with 2x extender

600mm Canon with
a 2x extender

500mm Canon with
2x extender

Fujifilmm Gf 23mm
Fujifilmm Gf 30mm

Optical
Formatt-HiTech

Formatt-HiTech

Thousand Oaks
Optical

Thousand Oaks
Optical

Formatt-HiTech
Formatt-HiTech

Transceiver

Hahnel Captur
Transceiver

Hahnel Captur
Transceiver

Hahnel Captur
Transceiver

none

none
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BASE CAMERA SETTINGS DURING PARTIAL ECLIPSE
PHASES FOR ND 5.0 to ND 5.4 FILTERS

F-STOP F8
SHUTTER SPEED 1/500
SO 100-200
EQUIPMENT LIST FOR 2017

e Cameras & Lenses

Leiss Distagon T* 15mm /2.8 (on Canon
EOS 5DS R)

Canon EF500mm f/4L IS USM +1.4x Il
(on Paul's Canon EOS 5D Mk IV)

Extender EF 2x lll (on Canon EOS 5DS R)

Canon EF 500mm f/4L IS Il USM with Canon

Canon EF100-400mm f/4.5-5.6L IS I
USM (on Paul’'s Canon EOS 6D Mk Il)

EOS 5D Markilll)

Sigma 24mm /1.4 DG HSM ART (on Canon

EF24-105mm F/4L IS I USM (on
Canon EOS 7D Markil)

Canon EF 70-200mm f/2.8L IS Il USM with
Canon

Extender EF 2 Il (on Canon EOS 5D MarklV)

EOS RY)

Canon EF 600mm f/4L IS Il USM with
Canon Extender EF 2x Il (on Canon

Our Newest Lenses

Canon RF 1200mm f/8L IS Thousand Oaks | Canon 1.4 and 2.0
USM Optical Filter Extender
Fuji Fujifilm Gf 23mm Formatt-HiTech | none
and 30mm
Extenders
Canon Extender EF 2x Ill
Canon Extender EF 1.4x 11l
Canon Extender RF 2x
Canon Extender RF 1.4x
Fuji Extender GF 1,4x TC WR
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Filters
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e Formatt-HiTech Firecrest Neutral Density 5.4 Solar Eclipse Filter (multiple)
e White Light Solar Filter (SolarLite) S-8375 (multiple)

Transceivers
e Hahnel Captur Transceiver (multiple)

Tripods

e head and legs for each camera

Batteries

* Make sure that you have extra camera batteries with chargers.
e Great tip from Brittany: put a rubber band around batteries that are charged. Remove

this rubber band once you use the battery.

Other Equipment

Flashlights + red cellophane gels
attached with rubber bands (6)

Bags for rocks to weigh down
tripods if windy

Pads and Paper

Cam Ranger

Lens cleaning supplies (one kit per
camera set-up)

Colored stickers and ribbons to
code each camera set-up

Waterproof bags

Duct tape

Mylar blankets to protect cameras from
overheating

Swiss army knife or another
pocketknife

NASA-approved eclipse viewing glasses
from American Paper Optics / BH Photo
Video

Towels (in case equipment gets wet
or you must wade to Get to your
location)

Mini Gaff tape roll (one per set-up)

Sturdy footwear

Clothes pins (6 per camera) to secure
mylar blankets if necessary

Sunscreen

Memory cards

Layered clothing, jacket

Felt for telescope filters

Laminated eclipse procedure
instructions for each camera

Rocket aqir blaster

Cable releases for all cameras

Small tool kit

Stop watches

Battery and cords for cellphone charging
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RESOURCES

1. The most valuable resource you have at your disposal are interactive eclipse maps,
such as provided by timeanddate.com and NSO.edu. These will give you all the infor-
mation you need when choosing your location and planning your shots. Remember
that you may have to dig a little bit to find all the information you want, such as the
altitude and azimuth measurements.

2. It would also be wise to check eclipse weather sites to confirm your research about
the best possible weather predictions. We recommend checking weather conditions
and predictions along the eclipse’s path. As of today’s writing, we believe that the best
weather site is: http://eclipsophile.com.

3. For more information about solar eclipses and eclipse photography, be sure to pick
up a copy of the latest edition of Totality: Eclipses of the Sun by Mark Littmann, Fred
Espenak, and Ken Willcox. Fred Espenak’s website www.mreclipse.com is also a
wealth of information. We used both resources for determining all our camera set-
tings, gaining a better understanding of eclipses, and knowing what to expect when
the time came. There is also great information about editing your eclipse photos.
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