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THE COMING ECLIPSE OF THE SUN

The celestial experience - and photo opportunity -
of a lifetime is coming to North America in 2024.
But we got a sneak preview in 2023.

A total solar eclipse is the most spectacular and
breathtaking event nature has to offer — on the
Earth or in the sky. Period.

While most of the sky changes but slowly, in a
procession of events that take eons to play out,
an eclipse of the Sun descends upon you,
plunges you into fearful, primal darkness, then
returns you to light in moments. It is over far too
soon, leaving you wondering if you really did see
what just happened.

The sight of the Sun disappearing and turning
into a black hole in the sky is so beyond
everyday experience, you are left awestruck and
tearful. Over the course of a few minutes you
experience a range of emotions, from fear to joy,
as no other event in the sky can evoke.

But ... six months earlier we saw another type of
solar eclipse that had its own unique attraction.
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Earth imagery from NASA’s Blue Marble: Next Generation series were
used to create the terrain and Earth at night imagery from NASA’'s
Black Marble were used under the eclipse paths.

2023 Annular Solar Eclipse 2024 Total Solar Eclipse
14, 2023 Monday, April 8, 2024

Credit: Michala Garrison and the Scientific Visualization Studio (SVS), in
collaboration with the NASA Heliophysics Activation Team (NASA HEAT),
part of NASA's Science Activation portfolio

Eclipse calculations by Ernie Wright, NASA Goddard Space Flight Center
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Two solar eclipses cross North America from west to east: the October 14, 2023 annular eclipse (left path) traveled from Oregon down to
Texas, while the April 8, 2024 total eclipse (right path) comes up from Mexico, crosses the U.S. from Texas to Maine, but also covers parts
of six Canadian provinces. The bands mark the Moon’s shadow paths. In those paths is where you needed to be to see the annular
eclipse in 2023, or the total eclipse in 2024. Anyone outside those shadow paths will see a partial eclipse of the Sun. Remarkably, sites in

southern Texas around San Antonio see both eclipses.


https://svs.gsfc.nasa.gov/5073
https://svs.gsfc.nasa.gov/5073

THE 2023 ANNULAR ECLIPSE OF THE SUN

The October 14, 2023 eclipse served as a
practice run. It lacked most of the visual effects
of a total eclipse. But an annular eclipse, where
the dark disk of the Moon isn’t big enough to
completely cover the disk of the Sun, is still
exciting. And rare for any location.

Like a total eclipse, the best part lasts only a few
minutes, or indeed seconds. You had to work
fast to see and capture the eclipse at its best,
with the Moon completely surrounded by a ring —
or annulus — of sunlight.

The 2023 annular eclipse provided a great
chance to test out gear and techniques, fine-
tuning them for the big event on April 8, 2024.

I've revised Chapter 4 about the annular eclipse
to cover lessons learned at the eclipse, while
retaining advice that also applies to the total
eclipse in 2024. I've revised Chapter 11 to
include processing tutorials for the annular.

October 14, 2023, Bryce Canyon, Utah
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THE 2024 TOTAL ECLIPSE OF THE SUN

Then six months later, on April 8, 2024, we get the
big show, perhaps for many a once in a lifetime
experience - a total eclipse of the Sun.

When worlds align just right, we get a total
eclipse, where the disk of the Moon — the dark
silhouette here — is large enough because the
Moon is close enough to cover the bright disk of
the Sun.

That’s what will happen across North America
on April 8, 2024. It is the first total eclipse of the
Sun on our continent since August 21, 2017 and
the last until March 30, 2033 (in Alaska!).

Only during the rare and brief minutes of totality
do we see the hallmark feature of a total solar + < Regulus
eclipse — the silvery-white corona, the outer
atmosphere of the Sun. Only with the disk of the
Sun covered do we see the fiery pink
prominences leaping into space from behind the
edge of the Moon. And only during a total
eclipse does day quickly turn to deep twilight.

It is an experience not to be missed. August 21, 2017, Idaho




Buyer: Gary Becker (garyabecker@gmail.com)
Transac tion ID: 59D48430CE6160257

HAVE YOU SEEN PREVIOUS ECLIPSES?

If you missed the 2017 total solar eclipse, the 2024
event might be your first total solar eclipse - at
least as best as you can remember!

This image is one of my photos of my first total
solar eclipse — on February 26, 1979, from
southern Manitoba. | shot this on Kodachrome
64 film through a Questar 3.5-inch telescope.

If you’ve lived in North America since then, and
are old enough, and passionate enough about
eclipses, then perhaps you saw that event. If
your dedication to eclipses hasn’t been enough
to inspire travel, then the total eclipse of August
21, 2017 might have been your second eclipse.
Did you miss it? Here’s another chance.

However, for many readers, the April 8, 2024
eclipse will be their first eclipse. The usual
advice to eclipse newbies — umbral virgins! — is
to forget about taking any photos at all. Just
look.

But clearly, you’ve bought this ebook because

you want to capture the event. I'll show you how.

February'26, 1979, southern Manitoba




NOTE: In October 2023 | revised my ebook for a post-

WHAT THE BOOK IS ABOUT  annular eclipse edition, replacing planning information for

the October 14 annular eclipse with “lessons learned.”

'm going to provide you with all the answers fo
the question “How do | shoot the fotal eclipse?” |
offer many options, from easy to complex.

Everyone who sees an eclipse wants to take
home a souvenir — their souvenir — of the
experience. You’'d like to have a photo you took,
perhaps even a family portrait with the eclipse in
the background. Wouldn’t that be a keeper for
the generations!

Shooting a solar eclipse souvenir can be very
easy. Or it can invite complexity and anxiety.

I’ll try to provide my best advice, garnered from
38 years of experience shooting 16 total solar
eclipses (TSEs in the lingo), on how to get great
images with single or multiple cameras.

I'll provide many options, from wide-angle
scenes and selfies, to detailed close-ups and
composites, plus time-lapses and videos. I'll
cover what can go wrong and how to avoid
common mistakes. | assume some familiarity
with cameras, but none with shooting a TSE.




My ebook is about photographing the eclipse. It

isn't a travel guide, science book, or history survey.

Eclipses are rich subjects, full of travelers’ tales
and paradigm-shifting events in the history of
science.

The 2024 eclipse provides a wealth of options

on where to go to see it. However, this is not a
travel guide for where best to go or how to plan
your eclipse expedition.

Other authors have covered the other aspects of
eclipses. There are histories of eclipses, travel
atlases, and science books that delve into the
intricacies of lunar and solar motion.

Do read them. It will make the experience of
seeing the eclipse all the better. | provide
recommended reading at the end of my ebook.

But apart from some cursory looks on why and
where, my book concentrates on one question:
how to shoot the eclipse with a camera...or two.

B - O

y 2'8‘;"1 851t, Pr“ussi_‘d: |

This is the first good photograph ever acquired of a total solar eclipse, taken
from Kénigsberg, Prussia (now Kaliningrad, in Russia) on July 28, 1851.

Photographer Johann Julius Friedrich Berkowski used a Daguerreotype plate
camera attached to six-centimetre (2.5-inch) refracting telescope. It is an 84-
second (!) exposure started shortly after totality began.

Now we can shoot realtime video and “webcast” it to the world, live.

10



WHAT'S NEW IN THIS 2023 EDITION

This ebook is a revision of one | published in 2017 H OW TO P H OTO G RA P H

(shown at right) for the August 21 total solar

eclipse that year across the United States. | have T H E S O LA R E C L I P S E

also revised this edition of the ebook following the A GUIDE TO CAPTURING THE 2017 TOTAL ECLIPSE OF THE SUN
October 14, 2023 annular eclipse.

If you purchased the previous 2017 edition of my
eclipse ebook, then portions of this 2023/2024
edition will be familiar. Some sections needed
only minor revisions to make them applicable to
the 2024 solar eclipse.

However, most of the book’s contents, while
keeping a similar outline, have been greatly
revised from 2017. | have made all the charts
and planning diagrams applicable to the 2024
eclipse, for several locations along the paths.

Since 2017, camera technology has also
advanced a lot! In 2017 shooting 4K video
required a costly, high-end camera. Now your
phone can do it, and some cameras can shoot
8K video. In 2017 DSLRs could shoot 5 or 6
frames a second. Mirrorless cameras can now
shoot 20 to 30! So, I've expanded information
about shooting video and rapid burst stills. | also
completely revised Chapter 11 on processing.

BY ALAN DYER

AMAZING SKY PHOTOGRAPHY AND PUBLISHING
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THE PHOTO TECHNIQUES DESCRIBED

The table summarizes the many techniques |
describe in detail in the book, from simple to
complex, for stills, time-lapses and video.

There are many ways to capture a total eclipse:

M Framing in close with a superzoom camera, a
long telephoto lens, or a telescope is the
obvious method that many will opt for.

4 But compelling images can also be acquired
by shooting wide-angles or panoramas.

4 Time-lapses reveal the passage of the lunar
shadow and the changing sky colors.

4 Rapid-fire stills or a movie capture the iconic
“‘diamond rings” as the Sun disappears, then
reappears from behind the Moon.

M Composites blend all the stages of the eclipse
onto one frame.

[ Movies capture motion but also sound, a big
part of the eclipse experience.

The “Demand on Your Time” is my gauge of
how much time that method will leave for you
to just look. Low = you’ll have lots of time free.

Technique

Grab Shot
Wide-Angle Video

Wide-Angle Stills

Wide-Angle Time-
Lapse

Panorama Still

Close-Up Video

Close-Up Stills

Close-up
Composite

Tracked Images

Wide-Angle
Composite
Close-Up Time-
Lapses

Level of
Gear Needed c.eve °
Difficulty
Phone or Point-and- 4
Shoot Camera sy
Video Camera on Eas
Tripod y
DSLR/DSLM Camera
. Moderate
on Tripod
DSLR/DSLM Camera Moderate
on Tripod
DSLR/DSLM Camera
. Moderate
on Tripod
Video Camera on Moderate
Telescope
Superzoom, DSLR/
DSLM w/ Telephoto or  Harder
Scope
DSLR/DSLM with Harder

Telephoto or Scope

DSLR/DSLM on
Telescope and High
Tracking Mount

DSLR/DSLM Camera
on Tripod

DSLR/DSLM on
Telephoto or Scope

High

Highest

Demand on Described in

Your Time  Chapter...
Low 5
Low 9
Low 5
Low 8

Modest 5
Modest 9
High 6
High 7
High 6
High 7
High 8

12



As the last ray of sunlight vanishes, a scene of
unexampled beauty, grandeur, and impressiveness

breaks upon the view.

— Simon Newcomb, 1890

13



CHAPTER 2

Forget f-stops and ISO speeds — for now.
Successfully photographing the eclipse first
requires a knowledge of what's going to
happen. And a lot will happen in just a few
minutes, more than your senses and
cameras can possibly take in. But let’s try!
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SECTION 1
ECLIPSE ESSENTIALS

| begin with the requisite introduction to celestial
mechanics. Just why is the Sun going to disappear? It
is because of a remarkable coincidence that happens
no where else in the solar system. Perhaps in the
universe!

NOTE: | should mention that all the eclipse images in
my book, with a few notable — and noted — exceptions,
are my own, taken with film and digital cameras at
eclipses over the last 50 years.

February 26, 1998, Curacao - Note Mercury and Jupiter near the Sun
15 and Venus below
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WHAT IS A SOLAR
ECLIPSE®

While the Moon is 400 times smaller than the Sun,
it is also 400 fimes closer, so the two appear nearly
the sume size, a remarkable coincidence.

When the Moon casts its shadow onto the Earth.
we see some type of solar eclipse from within
that shadow. The wide, diverging penumbral
shadow is where you see only a partial eclipse.
The narrow, converging umbral shadow is where
you need to be to see the total eclipse.

These NASA illustrations provide a fairly realistic
depiction of the distance between the Earth and
Moon and the great length of the narrow lunar
shadow. That umbral shadow stretches across
some 360,000 kilometres of space, and when it
touches Earth can be no more than 273
kilometres wide. On April 8, 2024 the umbra will
be no more than 203 kilometres wide.

Eclipses occur in “seasons” six months apart.
Eclipses don’t occur every month due to the tilt
of the Moon’s orbit relative to Earth’s orbit,
causing the lunar shadow to usually pass above
or below the Earth, as shown at right.

Tap on images to go to web pages with NASA/Goddard eclipse animations.



https://svs.gsfc.nasa.gov/4324
http://svs.gsfc.nasa.gov/4324
http://svs.gsfc.nasa.gov/12117
https://svs.gsfc.nasa.gov/4324
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THE VIEW FROM
SPACE

The Moon is caught in the act of casting its shadow
onto the distant Earth in a rare view from the
Moon.

This remarkable and unique view was taken
from lunar orbit on April 20, 2023 by the
Japanese Hakuto-R probe from orbit 100
kilometres above the lunar surface.

It shows the dark shadow of the Moon cast onto
the Earth during the 2023 hybrid solar eclipse
that was visible from Western Australia, Timor-
Leste, and Papua New Guinea. This was an
unusual eclipse in that it started as an annular
eclipse at sunrise in the Indian Ocean, became
a short total eclipse for most of the path, then
reverted to an annular eclipse at sunset at the
end of the path in the Pacific Ocean.

The umbral shadow itself was never wider than
49 kilometres. The shadow captured here
appears larger as it also includes the darkening
from the wider penumbral shadow where only a
partial eclipse would have been seen this day,
one lunar year before the April 8, 2024 TSE.


https://ispace-inc.com/m1

NOT ALL SOLAR ECLI

Stand in the penumbra and

you see only a partial eclipse.

Some eclipses are only
partial — the umbra passes
over or under the poles and
no one on Earth sees totality.
It takes at least a 75% to
80% partial eclipse before
you notice any darkening of
the daylight. All those outside
the paths of the 2023 and
2024 eclipses will see this.

SES ARE TOTAL

Total eclipse seen from within the Umbra

Penumbra

d At some eclipses the Moon is

too far away for its umbra to
reach Earth. Stand in the
antumbra and you see a ring-
like annular eclipse, with the
Moon smaller than the Sun’s
disk. The sky grows dark but
the Sun remains a brilliant
source of light. Filters are
always required. This is the
type of eclipse that occurred
on October 14, 2023.
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WHEN AND WHERE DO THEY OCCUR®?

Solar edipses can occur unywhere in the world, This plots the total (bright yellow), annular or ring-type eclipses (orange), and
even at the poles But all are visible as central hybrid annular-totals (purple) for the current period, past and near future. As you

eclinses onlv alona narrow paths sweening across can see, most eclipses occur over remote locations, inspiring dedicated eclipse
P Y g . P . ping chasers to travel far and wide to stand in the Moon’s shadow.
the planet from sunrise to sunset points.

American .\'“-,\. > S5 . o N . b ‘ \ ‘ /) P 1; A . " . ’
é ‘ S ; . E | { / p = =
Eclipse ¢ e R T : ¢ \ ' s - HYBRID SOLAR ECLIPSE

TOTAL SOLAR ECLIPSE
ANNULAR SOLAR ECLIPSE

GREATAMERICANECLIPSE.COM

Map courtesy Michael Zeiler/GreatAmericanEclipse.com 19
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AMAZING ECLIPSE
FACTS

| present a bevy of eclipse facts and frivia to amaze
and amuse.

® If the Moon were 273 kilometres smaller in diameter we would never see
a total solar eclipse from the surface of the Earth.

The maximum length of totality anyone can ® The longest total solar eclipse of the 21st century was July 22, 2009 with
experience at the 2024 total eclipse is 4m28s, at a totality of 6m39s.
a site near the town of Nazas, Mexico. The

Q oIl .
longest any total eclipse can last is 7m3Ts. In 600 million years the Moon will be too far away to cause a total

eclipse. Enjoy them while they last!

To maximize the length of totality, the eclipse

o ® Annular solar eclipses outnumber total eclipses by 5:4.
has to meet each of these criteria:

® The maximum number of solar eclipses that can occur in a calendar year

[ Occur near July 4, when Earth is farthest from is 5, but of those 4 must be partial-only eclipses.

the Sun so the Sun appears smallest.

® The shortest interval between total solar eclipses is 12 lunar months,

[ Occur near lunar perigee when the Moon is about 355 days. Full total solar eclipses cannot occur 6 months apart.

closest to Earth and has the largest disk.
® The next total eclipse over 7 minutes is June 25, 2150, with a duration of

¥ Occur with a path close to the equator, to slow /m14s in a path across the Pacific.
the speed of the lunar shadow relative to the |
rotation of the Earth.

ihons of th

[ Occur with the Sun overhead — eclipses eat. See the :

always last longest at sites where the Sun 2024 eclipsA is similar to the March 29, 20
appears near true solar noon. . d Asia. Bgth belong to Saros #139.


https://en.wikipedia.org/wiki/Saros_(astronomy)

Buyer: Gary Becker (garyabecker@gmail.com
Tra)‘lsactiorryll ID: SQngM%CEMGOZ@gg )

| REMEMBER SEEING

Every eclipse inspires us to look back af
memorable eclipses of the past we might have
seen as kids. Did the day go dark? Was it total?

To have seen a total solar eclipse in the last 50
years of the 20th century from North America,
you would have had to have stood in one of the
yellow shadow paths marked here (the orange
paths are annular eclipses).

The candidates can only be 1991 (Mexico),
1979, 1972, 1970, 1963 and 1954. However,
during the annular eclipses of 2012 (not marked
here), 1994, 1984 (almost total!) and 1951 it
would have become darker, but you would have
not seen the corona, diamond rings, and any
total eclipse phenomena. If you were near any of
these paths, you would have seen a deep partial
where the day got darker, but was not total.

If the Sun didn’t turn into a black hole in the sky
(something you would have remembered if it
had been clear), then what you saw was not a
total eclipse. If you always had to use the filter
Dad made, it was a partial or annular eclipse.

Solar eclipses over North America - 1951—2000

Atotal solaredipse yellow path) occur: waen the moons disk covers the sun
and he corona becorves visitle,

An annular solar eclipse (orangz path) cccurs when the moon's d skis just
sraler than the sun’s disk and the sunagpears asa ring.

During a bybrid sclar edipse (purple path), the eclipse Is total b the middle
partof e pathiand @inmler ol e bu b ends.

Map by M chael Zeile:. Cecamber 2010+ wwav.eclips2-maps.com
Edlipse paths by Xevier Jub er- xjubierfree.fi



http://www.eclipse-maps.com/Eclipse-Maps/Welcome.html
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2023 ANNULAR ECLIPSE TERMINOLOGY

It's helpful to know the jargon that describes the
key moments of any solar eclipse. These illustrate
the major times of an annular eclipse.

Where on the limb of the Sun these contacts occur will depend on your location
both along and across the eclipse path. The interactive maps linked to in the
Conclusion chapter provide this information for your site. These sample diagrams

are for Albuquerque, New Mexico, and have the zenith up, and horizon down.

FIRST CONTACT - C1 SECOND CONTACT - C2 THIRD CONTACT - C3 FOURTH CONTACT - C4
The partial eclipse begins. The annular eclipse begins. The The annular eclipse ends. The Moon The partial eclipse ends. The

You see a tiny but Moon is now tangent to the limb of has moved across the Sun over Moon leaves the Sun in a final
reassuring notch on the  the Sun as the central annular phase about 4.5 minutes and is now tiny notch opposite to where it

limb of the Sun. begins. Filters are still essential. tangent to the Sun’s opposite edge. entered about 3 hours earlier.
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2024 TOTAL ECLIPSE TERMINOLOGY

Here are the same key moments for a M eclipse Again, where on the limb of the Sun these contacts occur depends on your
of the Sun, with Tommy occurring between Second location both along and across the eclipse path. The maps described and linked
. to in the Conclusion chapter provide this information for your site. These

and Third Contacts, (2 and (3. . . . .

diagrams are for Kerrville, Texas, and have the zenith up, and horizon down.
FIRST CONTACT - C1 SECOND CONTACT - C2 THIRD CONTACT - C3 FOURTH CONTACT - C4
The partial eclipse begins. The total eclipse begins. The Moon  The total eclipse ends. Another The partial eclipse ends. Some
You see a tiny but covers the last bit of the Sun’s bright diamond ring announces the end of 2.6 hours after the eclipse
reassuring notch on the  photosphere, at the end of a the short 4 minutes of totality. Filters began, the Moon leaves the
limb of the Sun. diamond ring effect. Filters OFF! back ON! Sun in a final tiny notch.

Diamond
Ring

¢ Diamond
\ Ring
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SECTION 2

TOTAL ECLIPSE - THE
NAKED-EYE VIEW

Before getting into the nitty-gritty of exposures and f-
stops, let me first review what it is you are trying to
capture. On April 8, 2024 a lot will happen at a
quickening pace as totality approaches, overwhelming
the senses and often playing havoc with your well-laid
plans for meticulously shooting a sequence of images.

| outline in chronological order the phenomena to look
for during the 2024 total eclipse, from T-45 minutes,
leading up to T=0 and the start of totality.

24




THE 2024 TOTAL ECLIPSE EXPERIENCE

A total eclipse is so immersive and dramatic, no one can take it all in of a single eclipse. This
montage produced prior to the 2017 TSE captures some of the effects.

THE BEAUTY OF

SOLAR EcLIPSES

Tap on the background image to go to my

with the 5-minute eclipse video.
Enjoy!



https://vimeo.com/theamazingsky/solareclipse
https://vimeo.com/theamazingsky/solareclipse
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PROJECTED CRESCENTS — T-45 TO T-5 MINUTES

During the 70 to 80 minutes of the partial phase
from (1 to (2 you spend fime in anxious waiting.
Only toward the end do things get inferesting.

As the Moon eats into more and more of the
Sun’s disk, you might be able to amuse yourself
by photographing the tiny crescent Suns
projected by the natural pinholes created by
leaves on trees. Anything with lots of holes in it
will do the job. Like the cheese grater! Or, as at
right, create eclipse signs by punching holes into
cards, to project images of the eclipsed Sun
spelling out your souvenir phrase.

This is a good project for kids to do and shoot.

the date indicafed!
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SHARP SHADOWS — T-20 TO T-2 MINUTES BEFORE C2

As the Sun diminishes fo a thin crescent, shadows
become very sharp. Light is no longer coming from
a wide disk but from a more point-like source.

The light takes on a very strange quality you will
not have experienced before except at an
eclipse. Shadows look unusually sharp,
particularly in the direction parallel to the
orientation of the crescent Sun. Here in the
tropics, the thin crescent was horizontal,
creating a narrow slit of light shortest in the
vertical direction. Shadows on the horizontal
fingers look sharper than on the vertical hand.

While you can capture this before totality, likely
other events will preoccupy you! Instead, put this
on your “to shoot” list in the minutes after totality.
All you need is a white surface — we were using
the structure of a ship here — and any simple
camera.

This is another aspect of the eclipse you could
assign to a family member to capture. It’s one of
the post-eclipse phenomena that people often
miss as they begin partying.




EERIE LIGHT — T-15 TO
T-1 MINUTE BEFORE C2

In the few minutes leading up fo and following
totality the light takes on a steely metallic quality
that is unlike any normal twilight.

You might have seen some of this effect during
annularity in 2023. It is not like any twilight you
have seen and is difficult to capture on camera.
It’s as if the Earth is illuminated by a distant but
brilliant star, which it is, as the Sun becomes
reduced to a star-like point or sliver of light.

The level of lighting is bizarre. You see a brilliant
Sun that is far too bright to look at, and yet the
scene around you appears dim, with a deep blue
sky, as if it were twilight. In 2024 Venus will
appear as a bright star west of the Sun well
before totality begins.

TIP: If you've been wearing sunglasses up to
now, take them off. The dimming of the day
is best appreciated with eyes unencumbered
by any filters dimming the daylight. The
eclipse will do that for you naturally. And
remember, you have two chances to enjoy
this light, both before and after totality.

With the Sun now so small, it will likely
diffract and appear with star-like spikes
when lenses are stopped down.
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SENSING ECLIPSES —
T-15 TO T-1 MINUTE

You not only see the eclipse, you hear it and you
feel it. Birds make noises thinking it is time to
roost. And the air cools as sunlight grows weaker.

If it is a hot day, the eclipse will likely cool the air
noticeably. You or a family member might want
to record the temperature change, either
manually by noting time and temperature, or by
using data loggers that record the temperature
automatically for later transfer and charting.

If you are in a natural area, listen to the birds
and insects. Sometimes their noise increases,
though at some eclipses I've been to the
environment has gone eerily quiet just before
totality. Try to record the sounds as well.
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SHADOW BANDS — T-2 TO T-1 MINUTES BEFORE C2

TIP: You could make use of your phone camera for recording shadow bands.
Mount it on a tripod aimed at a white sheet, and start it going in movie mode

In the 1 to 2 minutes leading up to and just after
totality you might see subtle rippling bands of light
and shadow racing across white surfaces.

Shadow bands are diffraction effects caused by
turbulence in our atmosphere being made visible
by the now narrow slit-like source of light.

As David Makepeace and friends did here in
2012, people often place white sheets on the
ground to at least see shadow bands. Even then
you might miss them, if only because you forget
to look. Perhaps assign someone the task of
looking and calling out if bands become visible,
both pre- and post-totality.

But capturing them on camera is very tough. It
takes a movie camera dedicated to the task
aimed at the sheet, then perhaps lots of contrast
boost later in processing.

For a nice recording of shadow bands see this
YouTube video shot in Australia in 2012. It
demonstrates just how subtle they can be. They
are more easily seen than photographed.

a few minutes before totality. Keep it going until after totality.

November 14, 2012, Australia



https://www.youtube.com/watch?v=1I4YNa5-nuk&feature=youtu.be

ARRIVAL OF THE SHADIO)ZERE [N Se(0] DN
.

In the seconds before totality, you might see a wave
of darkness sweep across the sky. At the 2024
eclipse, the shadow arrives from the southwest.

The umbral shadow is something you can see
and record. It can be subtle if the sky is very
clear, which you hope it will be. The shadow’s
passage is most dramatic when the sky has
clouds. You first see them darken off in the
distance, as at top. Clouds closer to you
suddenly darken (as below, in a frame taken
moments later) as the shadow sweeps in at
thousands of kilometres an hour. Meanwhile the
sky and clouds off in the distance outside the
shadow remain bright.

Capturing the motion of the shadow is best with
a very wide-angle lens, perhaps a fish-eye. The
conical shape of the shadow is most prominent
at eclipses near sunrise or sunset when the Sun
is low and the shadow most elongated as it
touches Earth. That won'’t be the case in 2024,
so it’s possible the shadow’s arrival and
departure might go unnoticed, lost amid the
other phenomena surrounding totality.
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THE DESCENT INTO DAR : T-0 SECONDS - C2!

The final descent into darkness and totality
happens in seconds. It is the most dramatic event
you'll experience in nature - and survive!

To the unaided eye you see what looks like a
brilliant star suddenly diminish and turn into a
black hole. The Sun’s corona appears
surrounding that black hole — the lunar disk.

What was dim, eerie daylight suddenly plunges
into a deep twilight. It does not turn into night.
That’s a popular misconception. The sky looks
as it does here, deep blue, with a bright planet
or two in it, and perhaps one or two of the
brightest stars visible.

If you are attending to a camera shooting though
a telescope, you might miss the unaided eye
sight. But you will certainly hear it! Everyone
cheers and exclaims! It is great to capture the
sounds of the eclipse as well as the sights.

IMPORTANT! Once the “black hole” appears, it
is safe to look at the eclipse with any optical aid
you wish. Filters OFF! Or you’ll miss it all!
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360° TWILIGHT
-

TIP: Eclipse chasers prefer sites with clear and low
horizons all the way around, or at least to the east,
south and west, for views of the shadow and twilight.

| don’t have a 360° shot of the complete twilight.
This wide image from 2009 will have to do. My
attempt to shoot such a scene at the next
eclipse in 2010 was thwarted by clouds.

In 2024, the twilight glow will be brightest to the

north and south where the edges of the path are
no more than 100 kilometres away, assuming

u are on the centerline. If you are north of the
the twilight will be brightest to the

y de ker to the south.

The lunar shadow will darken the sky to the
southwest at totality. But as the end of totality
nears, the western sky will brighten rapidly as
the trailing edge of the shadow approaches.
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BRIGHT PLANETS IN THE SKY

If you think of it, look around to see what planets
and stars become visible. You'll see the most if
your skies are crystal clear, as here.

Venus will be obvious to the right (west) of the
Sun, as it was in 2023 and here in 2006. Barring
clouds, everyone will see it. Jupiter will be less
obvious far to the left (east) of the Sun.

The stars in the 2024 eclipse sky are mostly dim
autumn constellations, the ones visible at night
six months later in October. To the east the
winter stars are rising, and are the brightest the
sky has to offer. However, the winter stars in and
around Orion, being low, will not be obvious to
the eye, especially if the air is humid and hazy.
You will likely miss them! Don’t expect to see
lots of stars to appear at midday.

| show the eclipse sky later, in diagrams that
illustrate how to frame the eclipse to take in the
two planets that will be visible: Venus and
Jupiter. While Mercury also appears close to the
Sun, it will be too faint to pick out by eye.
However, long exposures might capture it.
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THE RETURN OF LIGH'

All too soon, totality ends with a burst of sunlight
emerging from the righthand edge of the Moon. As
quickly as it descended, darkness departs.

No matter how long the eclipse was supposed to
have lasted at your site, you will swear it was
only seconds long. Totality always ends sooner
than you expected.

The phenomena that led up to totality now
repeat in reverse order. Darkness suddenly lifts
as if someone fades up a giant light in the sky,
which is just what is happening. The sky
brightens suddenly and whatever stars and
planets you did see fade from view, except for
Venus which will remain for several minutes yet.

If your sky is very clear, you can try covering the
bright Sun with an outstretched finger to
continue the eclipse — the corona can be sighted
for seconds or even minutes after the official end
of totality. But it takes a dry, clear sKky.

Be sure to look for shadow bands now. They can
appear for another couple of minutes.




THE DEPARTURE OF THE LUNAR SHADOW

As the second diamond ring appears, the edge of
the lunar shadow will depart the Sun and head off
to the northeast.

Again, if there are clouds you’ll more easily see
the contrast between the still shadowed area of
the sky (to the left, or northeast, of the Sun as
totality ends) and the bright sky to the right, or
southwest, where the shadow has departed.

You'll see a rapid change in the brightness of the
sky and clouds as the shadow heads off
northeast. Dark clouds nearby suddenly light up.
But the sky far off to the northeast will continue
to look dark as the shadow heads that way,
bringing totality to people farther down the path.

The post-totality minutes are good times to:
Note, above, how as the edge |

& Put filters back on all optics! Or turn cameras of the lunar shadow touches
away from the Sun. the Sun the diamond ring
appears.

4 See and shoot sharp shadow effects.
In 2013 (right), a marvelous

4 See and shoot projected crescent Suns rainbow projected by a thin
again. crescent Sun appeared.
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SECTION 3
THE TELESCOPIC VIEW

The view everyone wants — and should see — is the
close-up view of the eclipsed Sun, with details in the
silvery corona and the contrasting flaming pink
prominences.

Your eye can see much more than any single image
can record. No matter how you plan to shoot the
eclipse, do try to also see it close-up, through
binoculars, if not a telescope. It is for this view during
totality that you do not use filters.

37
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FIRST CONTACT — C1 — THE ECLIPSE BEGINS

IMPORTANT! All parts of the partial eclipse
leading up to and then following totality must be
viewed through a safe solar filter, as shown,
whether it be by unaided eye or through optics.
Chapter 4 has the recommendations for what’s
safe to use, and what isn't.

As the Moon covers more of the Sun you might
see its dark edge cover up sunspots — dark
regions of magnetic storms on the photosphere,
the bright disk of the Sun, such as at the annular
eclipse. If so, shoot a time-lapse or movie.

Through a well-focused telescope you'll likely
see that the Moon’s edge (or /imb) looks rough,
with dips and peaks from craters and mountains.
You'll also see the edges of the Sun and Moon
rippling rapidly. That’s heat and turbulence in our
atmosphere distorting the image. When the Sun
gets down to a thin crescent it’s time to prepare
for the annular or total eclipse phase. October 14, 2023 Annular Eclipse
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ALMOST 2ND CONTACT — THE FIRST
DIAMOND RING

At a tofal eclipse, second contact is technically
when the last bit of the Sun disappears. But for our
purposes it is the first diamond ring.

Just before the exact moment of C2, we see the
last bit of sunlight shining through craters and
valleys on the Moon’s rough edge, creating the
iconic diamond ring effect. Despite sunlight
remaining, the inner corona is beginning to
appear, yielding the ring effect.

It is a very difficult phenomenon to see with the
eye. That last bit of the Sun is still dangerously
bright, especially when viewed though any
optics. The safest way to enjoy the diamond ring
is with the unaided eye, when you can watch it
without filters.

To capture it with a camera you also cannot use
a filter, but you cannot look at it directly through
your optics, only on your Live View camera
screen. Diamond ring images are usually
captured by firing away through your telephoto
or telescope at the assumed correct exposure
while you are looking up with your naked eye.




SECOND CONTACT — C2 — PROMINENCES

These are tongues of hydrogen plasma, arcing
away from the now-hidden solar surface. They
are best seen at the start and end of totality,
and can be seen with unfiltered optics only
during a total eclipse. They are pink, bright,
and require short exposufes.

July 11, 1991, Baja Mexico March 29, 2006, Libya




TOTALITY: THE CORONA

This is what you came for - the sight of the Sun’s
pearly outer atmosphere reaching far off into
space. Even satellites cannot get quite this view.

The corona is the atmosphere of the Sun — very
rarified but intensely hot gases shaped and
sculpted by magnetic fields. Close to the Sun
the inner corona is brilliant — and is overexposed
here. It fades away in intensity as it streams
away from the Sun.

Your eyes can take in this great range of
brightness very well, showing you holes and
bubbles in the inner corona, as well as the
streamers reaching out into the dark sKky.

The camera cannot record the full extent of the
corona in one exposure. You must take a range
of exposures, to either show in sequence later in
your slide shows, or to composite into one high-
dynamic range stack. But don’t get so obsessed
with taking images you leave yourself no time to
take in the view by eye, through binoculars or a
small telescope. There is no celestial sight that
can compare for its detail, yet subtle shading.
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TOTALITY: THE CHROMOSPHERE

In theory, you can see the chromosphere at the
start of totality. But chances are the diamond ring
is too glaring and you miss the chance.

Instead, in my experience, you won’t see the
chromosphere until just before third contact
when its appearance as a brilliant red rim
announces the end of totality. When you see it,
get ready! Baily’s Beads (explained next) and
the second diamond ring are but moments away.

What you are seeing is the chromosphere, a
layer of red hydrogen just above the bright
visible surface of the Sun. Just before the Moon
uncovers the photosphere it reveals the red
chromosphere as a rim of pink all along the
edge of the Moon. It appears for mere seconds.

Like prominences, which might also be seen
along this edge, the chromosphere is very bright
and requires short exposures. You might even
see it naked eye as a red edge to the Sun. At
this point you might want to be shooting a movie
as a lot will happen within seconds as the Sun
reappears and totality officially ends.
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THIRD CONTACT — C3 — BAILY’S BEADS

At C3 the Sun returns. Like the chromosphere, you
can see Baily's Beads at the start of totality. But
your best view probably will be af third contact.

The last bits of sunlight at second contact and
the first bursts of sunlight at third contact often
appear as broken beads of light along the edge
of the Moon. That’s because deep craters on the
limb of the Moon are the last to cover and first to
uncover the bright disk, or photosphere, of the
Sun. These multiple beads of sunlight were
explained by Francis Baily in 1836.

The effect is exceedingly brief, perhaps no more
than 1 to 3 seconds. At third contact, shown
here, the discrete beads of light will soon merge
into an arc of continuous light, creating the
second diamond ring.

As that happens you must look away from any
optics, as the returning Sun is dangerously
bright. However, your camera can keep shooting
stills or a movie at this point. But not long
afterwards you will need to filter the optics or
turn them away from the Sun.
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THIRD CONTACT — C3 — SECOND DIAMOND RING

This is the diamond ring you will likely capture, as
you are more prepared for it - you hope! - and
you can see it coming.

To the naked eye, the Sun is now returning as a
brilliant star in the sky. Through a telescope,
telephoto lens, or binoculars the returning edge
of the Sun is becoming much too dazzling to
look at.

But if you keep the camera shooting you can
capture the emerging Sun as it creates the
beautiful effect of the diamond ring. The inner
corona is bright enough to remain visible and
photographable for many seconds, even a
minute or more, after the official end of totality.

It is at this point that the landscape is also
lighting up, the shadow edge is passing off the
Sun and heading east, shadow bands are
rippling on the ground, and people are cheering
and crying in exultation and joy. It is this moment
that is one of the most powerful events you can
experience in nature. You can hope to capture
only a portion of the sight, sound, and emotion.
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FOURTH CONTACT - C4: THE ECLIPSE ENDS

You party! Below is the only fourth contact
image I've ever shot at a total eclipse, from
2017. Usually, by C4 I’'m busy with pdéft-eclipse
celebrations, and really don’t care abgut
recording every last aspect of the eclibse.
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PREVIEWS: H-ALPHA VIEWS OF PROMINENCES

No one can predict exactly where and to what
extent we might see those pink prominences at
totality. A special telescope can give you a preview.

These specialized solar telescopes not only dim
the Sun to safe levels, they filter out all
wavelengths of light except the deep red H-
alpha emission line emitted by hydrogen
plasma, the constituent of prominences. Use
one of these to inspect the Sun the morning of
the eclipse and during the partial phase to see
where prominences might be. They change day
by day, even hour by hour.

However, these H-alpha scopes are for use only
during the partial phases. Do not use one during
totality in 2024. You won’t see anything but
prominences! Certainly none of the other effects
I’'ve just described.

In the United States, manufacturers include:
Coronado Solar (Division of Meade Instruments)
Lunt Solar Systems

Daystar Filters



https://www.meade.com/solar.idx
https://luntsolarsystems.com
http://www.daystarfilters.com
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PREVIEWS: SATELLITE VIEWS OF THE CORONA

TIP: In the days prior to the eclipse the private service Predictive Science
Inc. will likely be posting their projections of how the solar corona will look.

The aftraction of a fotal eclipse is that only then
can you see what otherwise requires a satellite in
space to view. They can provide previews.

The Solar and Heliospheric Observatory
(SOHO) satellite operated by NASA and ESA
has two LASCO (Large Angle and Spectrometric
Coronagraph) instruments that show the outer
corona. NASA’s Solar Dynamics Observatory
(SDO) can show details in the inner corona.

SOHO’s LASCO C2 shows the outer corona. The
white circle shows where the Sun is. Even SOHO
cannot look close to the Sun to see the inner
corona, hidden behind an occulting disk herer”

the extreme ultra-violet, but the |
view shows thesinner corona;™

8/04/06 16:36

SDQ/alA 193 2023 24 GG 13:07:41 UT



https://www.spaceweatherlive.com/en/solar-activity.html
https://www.predsci.com/portal/home.php
https://www.predsci.com/portal/home.php
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SECTION 4
ECLIPSE ETIQUETTE

This is a topic rarely discussed in eclipse guidebooks.
But almost all eclipse tour leaders will provide this
advice, so everyone can enjoy totality without
interference from unwanted noise, flashes and
distractions. Totality represents a few precious minutes
you might never get to experience again in your
lifetime, or that others around you might see only
once. Don’t spoil it for them, and you hope others
don't for you.
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ECLIPSE ETIQUETTE

You and your eclipse companions will be happier if
you follow a few rules of eclipse etiquette. You
hope others around you do the same!

[ Stay Put — Don’t wander at the last minute to
a better location. You might spoil someone’s
composition, or worse, trip over a tripod. In a
crowd, it’s best not to move during totality.

[ No Music — It might be a “new age” or “60’s
headspace” experience for you, but others
won’t appreciate Pink Floyd or Bonnie Tyler.

¥ Don’t Expect Help — This is my rule when
I’ve helped lead eclipse groups. You might get
expert advice beforehand, but in the minutes
before totality, don’t expect help from others.

¥ No Drones — Who wants a camera drone
helicopter buzzing overhead?

M No Fireworks or Horns: Goes without
saying? You’d be surprised!

4 No Pets — They can get very stressed. Leave
them at home under care. A howling dog is
not what others want to hear during totality.

- AVOIDING BEHAVING BADLY!

Shots of the eclipse site with people and telescopes in the foreground can be
some of the best ways to record the eclipse. But take care not to spoil the scene
for others with flags, banners, umbrellas, fireworks, and other distracting
elements protruding into the sky, and potentially blocking other peoples’ views.

Also, as totality approaches and temperatures cool, “eclipse winds” can kick
up, possibly blowing over tall items at the last minute, something you definitely
want to avoid at all costs. As such, beware when setting up at dusty sites.
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NO FLASH, PLEASE!

The Number One rule of eclipse efiquette is to turn
off the flash. Or, if the flash is so automatic it has
no off switch, cover it up with black tape.

Flashes are annoying. Use one by design or by
accident during totality and someone nearby will
yell at you, destroying the mood more than the
flash itself. But don’t invite the wrath. Please turn
off any flash so it will not fire automatically once
it gets dark during totality. The flash will do no
good to improve your photo, and will almost
certainly ruin someone else’s. You are all there
to enjoy the darkness. Don’t spoil it.

On mobile devices, as above, you will have to
purposely disable the flash. Then make sure it
stays that way after the camera is powered off
and on again. Ditto on point-and-shoot cameras.

If the flash cannot be turned off, then put black
tape over it. Do the same for any warning lights
that blink to aid auto focusing or when using a
self-timer. Test your camera in the dark first to
see if it is really “eclipse friendly.” If it isn’t,
simply do not use it. Everyone will thank you!

HDR
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CELEBRATE ...!
OR COMMISERATE

Post-totality is the time to party, make noise, and
break out the bubbly. Or cry! This can be the most
emotional time - either joy or heartbreak!

By about 5 to 10 minutes after totality most of
the strange phenomena are over and the
environment is returning to normal. But not the
people! If you are shooting video, this is a great
time to record reactions and comments from
your fellow eclipse chasers. They make an N e W N
excellent addition to your eclipse home movie. .

Note how the sky is clear and blue for our 2010
group photo on Hikueru Atoll in French
Polynesia. It wasn’t an hour earlier for totality.
Clouds can form during totality as the air cools.
I’'ve seen that happen only once, during the
record-breaking 7-minute-long eclipse of July 11,
1991 in Baja California. It likely will not happen
in 2024. But if the air is humid, you never know!
If so, just accept it. Enjoy the play of the shadow
on the clouds, the colors that the returning Sun
might add to the clouds, and the change in
lighting. Keep shooting! Chapter 10 has more on
what to do if clouds intervene.




CHAPTER 3

WHERE TO GO

Getting to the path of the total eclipse is
easy. Getting to a site where skies will be
clear may not be so easy. Out of 16 total
solar eclipses I've been to, I've had to
chase to clear skies (by land, sea, or air)
for about half of the eclipses, often at the
last hour.

July 21, 2009, South Pacific, north of Cook Islands
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SECTION 1

THE ECLIPSE PATH

Total solar eclipses demand that you be in the right
place at the right time to intercept the shadow of the
Moon as it sweeps across a small area of the world.
Normally, that requires traveling to a remote location,
making for quite an adventure in just getting to the
path, let alone seeing the eclipse. By contrast, in
2024, the shadow path is accessible by tens of
millions of people. But you must be in the path.
Outside the path you will not see totality.
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2023: WHERE DID ANNULARITY OCCUR?

b 2023. But to have seen the-annular eclipse you must have
v been in the path of the Moon’s antumbral shadow.

I Lo\ e DTV MR LTI TOET AT AT DU IR Yo e Y AN W 2P

; The antumbral shadow was approximately 200 km (124
r miles) wide, and took less than an hour to cross the
southwestern U.S. Outside the path you saw a partial

Learn mor¢ at GreatAmericanEclipsefcom
Map © Michael Zeiler 2019 g /

Compuvoﬁoln-. by Xavier Jubier, xjubicr.frfree < h eI

BT
\ &g:»*' -

Prediction$ by Fred Espenak, eclipse: ise.com

During an annular
solar eclipse, the apparent size
of the Moon'’s disk is slightly smaller
than the apparent size of the Sun
Therefore the Sun appears as a brilliant
ring if you are inside the path of annularity.
Idly sight, but you

oll stages of eclipse.

nes of duration
are given. The antumbr.
shown at 6 minute intery
the marked times indica moment of
greatest eclipse. The percentage values
and figures show the degree of
maximum obscuration of the
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2024: WHERE DOES TOTALITY OCCUR®
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Al of North America (except Alasko) sees o solar eclipse | The umbral shadow is no more than 200 km (124 mi
on April 8 2024 Butto see a total eclipse you must he _ lessthantwo hours to cross the continent. Outside the path you see a
] . e

in the quh of the Moon’s umbral shadow. partial eclipse of decreasing coverage the farther away you are from the
. path, as shown at left and right.

Total solar eclipse of April 8, 2024
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After an interval of seven years since 2017, a total solar eclipse visits
North America again. This is casily nature’s most spectacutar sight. To
see the beauty of the Sun's corona in the suddenty darkened sky, you
must travel to the path of total solar eclipse.

Durations of total solkar eclipse are given inside the path of totality.
The gray oval shapes show the Moon's shadow at five minute intervals,
I LN Times of greatest echipse are shown in local time along the purple cunes.
%, P Dsuy 4 ZoN Degrees of partial eclipse (obscuration) are shown along the oringe cunves.
‘ / o 3" BN L & ofiA
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THE SHADOW'S MOTION

The motion of the Moon in its orbit around Earth
carries the lunar shadow from west to east across
the planet, from sunrise to sunset points.

The Moon’s revolution in its orbit around us is
what causes its shadow to travel across the
surface of the Earth. The lunar shadow first
touches Earth far to the west where the Sun
(and Moon) are rising as seen from Earth. For
both eclipses, viewers at the start of the path
see the rising Sun eclipsed. The shadow travels
at a speed relative to Earth of thousands of
kilometres per hour to the east, eventually
departing Earth at the sunset point. Viewers in
the Atlantic will see the setting Sun eclipsed.

The speed of the umbral shadow relative to the
turning Earth in part governs how long totality
lasts. In 2024, totality is longest as the umbra
crosses Mexico because that’s where it is noon,
the Sun is highest, Earth’s curving surface is
closest to the Moon, and Earth’s rotation speed
serves to lengthen totality. The shadow is then
moving the slowest and is the largest, creating
the maximum length of totality.

These two GIF
animations depict

the shadow’s motion
for the 2023 (top)
and 2024 (bottom)

eclipses.

The curving shape of
the paths is due to
the tilt of the Earth
and its rotation west
to east during the
time the shadow
crosses the Earth.

NOTE: In the Apple
Books version these
should autoplay.

For readers of the
PDF version, the
originals can be
found here at

EclipseWise.
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2024: YOU MUST BE IN THE UMBRAL SHADOW...

The closer you are to the
TOTFAL SO AR ECLIRSE OMER THEIE UINIFEDR: STHANES path the greater the
i partial eclipse you see.
;‘ & However, a 99% partial
;3 eclipse is not 99% of the
eclipse experience. It is
just 10%. Get to the path!

DURATION OF TOTAL SOLAR ECLIPSE AND MAXIMUM PARTIAL ECLIPSE
APRIL 8, 2024
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...BUT YOU DON'T NEED TO BE ON THE CENTERLINE

However, don't fuss about having to be exactly on the TOTAL SOIL AR ECILIPSE

centerline. The length of totality drops off slowly. -
Locating halfway to the edge of the path in 2024 costs g 1
you only 30 seconds of totality. y

Even near the edge of the path you still see two
minutes of totality. Two minutes in clear skies is
better than 4.5 minutes under clouds. If you have to
move, do so! This example is for Texas. For other
maps, see GreatAmericanEclipse.com and the final
Chapter for links to interactive maps.

TEXAS «» APRIL 8, 2024
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Map courtesy Michael Zeiler/ s GREAT AMERICAN ECLIPSE.COM

American Map © 2023 Michael Zeiler, GreatAmericanEclipse.com
é Eclipse ’ Eclipse calculations by Xavier Jubier, xjubier.free.fr
NI Eclipse predictions by Fred Espenak, eclipsewise.com
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SECTION 2

TIMING AND ECLIPSE
LENGTH

Over North America — the only land the shadow
crosses for the 2024 eclipse — the eclipse happens in
late morning and early afternoon in Mexico and the
southwestern U.S., in mid-afternoon in the
northeastern U.S., and later in the afternoon in eastern
Canada. From southern locations the Sun is also high
in the sky. The Sun appears highest and totality lasts
the longest from locations in Mexico. The Sun is lowest
and totality the shortest from sites in Atlantic Canada.
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2024 WHEN DOES TOTALITY OCCUR?

TIMES OF GREATFEST ECLIRBSE

This shows when totality happens in the U.S.: early et For precise times see the final
afternoon in Texas and the South, mid-afternoon in the ; Chapter for links to eclipse websites

Midwest, later ufternoon in Ihe Northeusi und Canada. and interactive maps.

.

\

Dayhght
\ ,Tlme
\(UTC - 5)

These are the times of greatest
eclipse inside and outside of the
path of total solar eclipse.

Outside the path, the time
indicates the moment of
maximum partial solar eclipse.

Inside the path, the time Map courtesy Michael Zeiler/

indicates the mid-point of the
total solar eclipse. The gray ovals
show the shadow of the Moon at
this time.

GreatAmericanEclipse.com

Map by Michael Zeiler, February 2023
Eclipse calculations by Xavier Jubier, xjubier.free.fr . e "%,
Eclipse predictions by Fred Espenak, mreclipse.com Fro

éAmeri(un
E:IipseA
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2024: HOW LONG WILL TOTALITY LAST?

X % MAXIMUM DURATION OF TOTALITY ALONG THE ECLIPSE CENTERLINE

This Iots Ihe length of totality - how long the Moon ARRIL 8 2024

comple’rely covers the disk of the Sun. It is 4m27s in Texas,
decreasing to 3m155 in Ailuntlc Canada.

Map courtesy Michael Zler

The longest duration of totality i ¥ \

will be found in the center of the O

path of total solar eclipse. This A GreatAmericanEclipse.com 61

map shows the longest durations h S [ Great - Map by Michael Zeiler, February 2023 5

as the shadow of the Moon . | é“"“f‘“’“A Eclipse calculations by Xavier Jubier, xjubier free.fr gm0 .
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SECTION 3

PLAN B |

| cannot emphasize this more strongly. Plan your site
carefully, to be sure. But be prepared to dump all
those plans for a “Plan B” or “Plan C.” You might have
to chase into clear skies the day before, or even (if you
can move) the hour before the eclipse. Try not to be
locked into a site. Research what traffic restrictions
might be in effect and what local officials are advising
for travel before and after the eclipse. You do not want
to be stuck in traffic just outside the path!
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2024: WHAT WILL THE WEATHER BE LIKE2

These maps show the climatological averages for
April 8. The trend is clear - weather prospects
worsen as the shadow moves northeast.

Mexico has the best weather prospects, with just
20% to 30% chances of cloud. For many
chasers, Mazatlan, a popular destination for
tourists at any time, will be the preferred
location. Or on a ship offshore in the Pacific.

Cloud cover prospects worsen as the shadow
moves northeast, with Texas hovering about
50% even in the southwest of the state. Those in
the midwest and northeast who choose to stay
closer to home will have to contend with cloud
cover chances in the 60% to 70% range.
Eastern Canada fares even worse, with cloud
likely as high as 80% to 90%. But April 8, 2024
might bring clear skies to those willing to chase
at the last minute to find a hole.

For a detailed eclipse weather summary for the
2024 TSE, see Jay Anderson’s page at
www.eclipsophile.com. He explains why some
sites have unusually good prospects.

Woceada ® Regina ‘\ ) U T e P Median
Wines p g " . 2 = \;u:mem Cloud
o v ﬂ - - F .
oty : - Do raction
- el & Farge, Dulwn ('_ 3 .".‘ﬁ ;‘#‘ Tottaten I
- - ': W,. CXT o
4 <, Minneapolis S >
Z - N 8 g A /
o
4 ".:k CI?GI Siowx Fatis M"Q/An, S o Foruaro b’
= — Dea Moin:
hegerm Omanal °
3 ) Lincone | 3 ~ PlL:t:u rgh
sakiarequy 3 A \< J _Priagepna =v'V ik
Denver
Grard 10:@[». A St. Louis Wi J'f‘ o 1 i
Wichita @ Springfield —"/n.armm' \ '-_/
Tu.ls- . .
o Santafe | Amariis Nashlle S rocvilie®. Gnariotta :‘ 0.6
K * ® Okakomacity /] e )
agstaff Albaquergue "\, Columbia
" ~ ° L] Wimington
3 BT, Bl Charleaton n 05
epor | Savannah
New Orleans | sl Jacksonvile
. 0.4
Tampaly
\g}} 03
[ Miami )‘
Ry
Key Wast Q i 0.2
, s- Luis Polos Ny 2 ’
n Tampico T 9 5 s April Median Cloud Amount
Ih Total Solar Eclipse 0.1
o m.c«, Igon April 8, 2024
" i vmmx A ; g
el "
—_— S=23 s o 'y 0
0.9
Quebec o
ander
Houlton
0.8 Indiana /\
Miramichi
Stephenville
Pennsylvania Sherbrooke Atlantic
L ) Ocean
0.7 lles dela Madeleine
' Plattsburgh
Buffalo Watertown _
Tignish
Oklahoma Indi i
Carbosidale aeishp el Newfoundland
0.6 Rochester
c Pacific Dallas Cleveland
o Ocean Poplar
=
8 Mexico Bt
& 0.5
o L] Ohio New York
g Texas Missouri Vermont Gulf of
6 lllinois Saint
Zaragoza Lawrence
0.4
Maine ..
Brunswick
Durango
0.3
]
Mazatlan
0.2
Torredon
Average April Cloud Amount
W& Charts courtesy Jay Anderson/ Along the CentralLine
Total Solar Eclipse
April 8, 2024
"



http://www.greatamericaneclipse.com
https://eclipsophile.com/2024tse/

Buyer: Gary Becker (garyabecker@gmail.com)
Transaction ID: 59D48430CE6160257

WHERE TO CHECK

The weather on April 8, 2023 was almost the
reverse of what statistics suggested it should be.
Almost everyone would have seen it, except Texas!

Everyone will be glued to the 1-week and 2-week
long-range forecasts. The latter is best ignored.
But as the day approaches forecasts will become
more accurate. A 3-day forecast is something you
will want to act on —if it is very bad, plan to move.
However, don’t take small-scale predictions too

seriously — if forecasts show broken cloud with A favorite site
lots of holes, those holes may or may not be over and app for
your site. But they are a warning eclipse day astronomers

forecasts is

could be iffy. For forecasts and maps see: .
astrospheric.com,

College of DuPage (Select GFS & Average Cloud shown at right. It
Cover for long-range forecasts, or GEM/RDPS & uses data from a
Average Cloud Cover for 3-day forecasts) selection of
weather models,
GOES Satellite Imagery (for current cloud cover) for 3-day and 10-
National Weather Service day forecasts. This

shows the poor

The Weather Network (U.S.) conditions in
|

Environment Canada Texas in early
Wind April 2023.
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STAYING MOBILE
PLAN B

Three days prior, forecasts should be fairly
accurate. One day prior, you will definitely want to
act - packing up and moving if forecasts are poor.

Always have a Plan B: Figure out what gear to
take. If you have to set up in a hurry, what will be
the priority for seeing and shooting the eclipse?
Choose a simpler array of gear, and a simpler
shooting plan as a contingency. See Chapter 10.

Check for any planned closures or highway
checkpoints. Last minute moves may be
hampered by traffic jams and police control.

Try not to drive out of the path in an escape to clear
skies, as traffic might halt you and prevent you from
driving back into the path.

Gas up well before the eclipse. Take food and
sleeping bags — whatever you might need to sleep
in your car if needed. Make sure all batteries are
charged.

Leaving a site post-eclipse may be tougher than
leaving a fireworks show or football game — exit
routes could be jammed. Plan to stay a while.




CHAPITER 4

2023: LESSONS

LEARNED AT THE
ANNULAR ECLIPSE

As the October 14, 2023 annular eclipse is
now history, | have converted this chapter
from planning to one listing lessons learned
at the eclipse. There were many! However,
my advice and tests of solar filters still
apply to the partial phases of the 2024 total
eclipse. So that’s the first topic.
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SECTION 1
FILTER FUNDAMENTALS

The number one question eclipse viewers ask is,
“Don’t | need a filter?” Yes! And it has to be one made
for the purpose. Do not risk damaging your eyesight
and equipment by using some concocted makeshift
filter or one not designed for looking at the Sun. It is
NOT enough to simply dim the Sun; the filter must also
block infrared and ultraviolet light as well which,
though invisible, can also damage your eyes. Only
filters made for solar viewing block visible, IR and UV.
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Filters made for solar viewing are made of
special aluminized Mylar®, or black polymer
plastic, or metal-coated glass.

The “eclipse glasses” sold by astronomy dealers
are good for naked eye views. A #13 or #14
welder’s filter will also work, but do not use
anything lower than a #13. Photography is best
with a filter of aluminized Mylar/polyethylene or
metal-coated glass. The latter provides a yellow
colored Sun, and with the lowest light scatter.

TIP: Important! Solar filters safe for viewing meet the

WHAT FILTERS TO USE ISO 12312:2 standard. Beware of cheap imposters

that can appear from fly-by-night importers.

Solar filters in cells to clomp over a lens or telescope (below) are the
best for looking at and shooting the partial phases. Unlike screw-on
types (at left), they can be removed quickly at totality.

RO R 4
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THE COLOR OF THE SUN THROUGH FILTERS

NOTE: Most solar filters have a density rating of
ND5.0, meaning they block all but 1/100,000th
of the light. See Wikipedia.

The Sun is naturally white, not yellow. Mylar/ ALUMINIZED MYLAR® October 14, 2023, Utah
polyethylene filters present that true color, but | shot the 2023 annlar
other filters provide a more pleasing yellow tint. eclipse image through a
Kendrick/Baader solar
The shiny aluminized Mylar filters (in glasses filter. They are very sharp,
and for scopes, as at top right) provide a blue- despite their wrinkled
white Sun, closer to the Sun’s real color. But surface, but tend to scatter
metal-coated glass filters (below at right) and light more. The image here
hand-held black polymer filters (below) provide a shows the tint of the Sun
more pleasing yellow Sun. Any will work fine, from such a filter without

any color correction.

and colors can always be shifted in processing.

METAL-ON-GLASS

February 26, 1998, Curacao

| shot the partial phases of
this 1998 eclipse through a
Thousand Oaks metal-
coated glass filter. Glass
filters present a sharper
image than black polymer
R filters, with the latter best

Moy 20, 20]2 Pcrhal Frg_m,,C jary r?served for.naked eye
“‘m“‘jir""’““i"-_ | i views and wide-angle

» : = photography, not

telescopes.
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TESTING FILTERS

FOR LENSES

Seymour Solar — Glass Threaded

Unlike the Seymour glass filter shown on
the next page, this thread-on glass filter
produced fairly sharp images with the Sun
set into a black sky with good contrast. It’s
my choice for wide-angle composites and
shots through telephoto lenses, as here.

N ugP‘
® R

o
87mm uv PROTECT

Seymour Solar — Black Polymer Threaded

Kendrick/Baader — Mylar Clamp-On

This thread-on black
polymer filter, as most do,
proved slightly soft and
produced a lot of light
scatter around the Sun.
Contrast is not as good
as glass or even Mylar.

Area magnified in close-up views

This Mylar/polyethylene
filter, as most do,
provides excellent
sharpness but yields a
blue-white Sun, with
some light scatter visible
in longer exposures.




r (garyabecker@gmail.com)
430CE6160257

Here | show a comparison of two screw-in filters for lenses: a

TESTING F”_TERS FOR LENSES Seymour Solar glass filter and a new solar filter from

KaseUSA, their ND100000 Revolution filter.

X 0 © Seymour Glass at 35mm.psd @ 800% (_R5_3899, RGB/16) X ﬂ © KASE ND at 35mm.psd @ 800% (_R5_3891, RGB/16)

In mid-2023 the UK-based filter company : .
Kase introduced their ND100000 glass

solar filter specifically for the Sun and

eclipses. It is available from their U.S.

outlet here, which is where | purchased

mine. Oddly, it is not available from their

UK outlet, nor from Kase Canada.

Histogram Navigator f64 Blend-If Hub  TK9 Multi-Mask

om v

Area magnified in
close-up views

5
S5

[} kil
AN @

Y

800% -

a >

Adjustments  History il i

> Adjustments presets

Available in sizes for 58mm to 95mm, the :
ND100000 is part of their Revolution ; |

Layers

QKind

Series, V\_IhICh are magnetlc fllter.s that snap Seymour Solar Glass ’~ Kase ND100000 Glass :
onto an included thin threaded ring, as | ; e /b T B on

show in the image below right. The - [ 1
threaded ring can stay on the lens and is

complemented by an optional magnetic

lens cap. The filter itself can be snapped

on or off easily, with no worries of threads

binding at the critical moment of totality.

_R5_3891

| compared it to the other screw-in glass
filter | found works well, from Seymour
Solar. The Kase filter provides a more
neutral white image and proved perhaps a
bit sharper in this test with a wide-angle
lens with small Suns, as would be the case
with composites. Over an afternoon there
were no problems leaving the filtered lens
and camera aimed at the Sun for hours. A
test example is shown in the next section.

The Kase Revolution ND10000Q
is a magnetic snap-on filter.

800% © Doc: 256.1M/256.1M > © Doc: 256.1M/256.1M
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TESTING FILTERS FOR TELESCOPES

Kendrick/Baader — Mylar Old Thousand Oaks - Glass Seymour Solar — Glass

polyethylene filters and e glass filter | have glass filter, here
Baader in ades and that | the Traveler,
ed for their pages in the ointment, as

New Thousand Oaks — Solarlite

.‘r"."

S
THOoUusAND O 3
OPTICAL



TESTING FILTERS FOR TELESCOPES

Kendrick/Baader Mylar Filter Old Thousand Oaks Glass Filter

A new Mylar/polyethylene filter from Also shown on the previous page, this is the glass
Kendrick using the Baader Astro Solar filter | have used for decades with good success.
Safety Film (ASSF) proved equal in . However, in tests against the new Kendrick/Baader
performance to older Mylar filters | ter it proved not quite as sharp. In these images, |
have from Kendrick. The Baader film is ghidentical processing, except for color balance.
consistent in density and sharpness. 2 Mylar Sun more yellow and the glass-

The new “open cell” design Kendrick ess yellow, to make them similar in tint.
offers comes with the handy Sun
Finder pinhole device for quickly aimig
at the Sun, a nice added bonus.

sue | saw with the 4-inch Seymour

jh smaller glass filters from them

e poor performance of SolarLite and
er filters, | would suggest that

's are the best bet for consistently
good density — not too bright but

In tests, | found the new Kendrick fil
a bit sharper than the old glass filte
this pair of images taken moments
apart with my Astro-Physics refracta

 Ja
Ny
/’
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WHAT FILTERS NOT TO USE

Contrary to the dire warnings you'll read prior to
any eclipse, it is safe to look af the Sun and
eclipse, but NOT if you use homemade filters.

We don’t care what filter your father might have
concocted for you to use at that vaguely
remembered eclipse of yesteryear. It was
probably unsafe. Remember, back then people
also used to smoke, never wore seat belts, and
insulated their attics with asbestos. The
following are all UNSAFE because, while they
dim visible light, they do NOT block infrared and
ultraviolet light that can damage your retina:

% Do not use: Photographic neutral density
filters, even stacked, no matter how dense

% Do not use: Photographic polarizing filters
® Do not use: Sunglasses

% Do not use: Negative film (exposed or not)
% Do not use: Smoked glass

% Do not use: Space blankets and other forms
of household Mylar, or silvery CD/DVD disks.

At eclipse sites
chasers often
hand out safe
solar filters for

everyone to use.
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WHERE TO GET FILTERS

Most telescope stores sell solar filters to fit a
variety of lenses and telescopes. Order yours soon
fo ensure you have one in time for testing.

A few manufacturers (Kase, Kenko, K&F Concept,
NiSi USA, Thousand Oaks and Seymour) offer
screw-in filters to go on camera lenses. However,
most filters (glass, polymer, and Mylar) are

housed in cells that clamp over the front of lenses,

binoculars, and telescopes. They MUST go on the
front of any lenses. These are the easiest and
fastest to remove at the critical moment of second
contact. Most telescope companies sell solar
filters for their telescopes. Or you can get filters

here. Tap on the name to go to their website.
AstroZap

Baader Astro Solar (for Europe)

Kendrick Astro Instruments (Baader Solar Film)
Qrion Telescopes

Seymour Solar Filters

Thousand Oaks Optical

Rainbow Symphony (eyeglass type only)

EclipseGlasses (eyeglass type only)
American Astronomical Society (links to suppliers)
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WHERE AND WHEN TO USE

Whether it is for viewing or photography, you need
the solar filter for the partial phases of the 2024
eclipse. A filter that worked in 2023 will be fine.

All filters must go on the front of lenses, to block
light before it enters the optics. Do not place
filters over the telescope eyepiece, screwed into
an eyepiece, or near the focus of a telescope.
Heat will burn those filters in an instant.
Remember frying ants with a magnifying glass?
That’s what will happen to your filter — and eyes.
Watch children carefully to ensure they do not
misuse filters. But it is often adults who think
they know better and do not have to follow
instructions who are the worst offenders.

In 2024 you need filters only for the partial
phases (one you used in 2023 will work). In
2024 you remove all filters for totality. Keep your
eclipse glasses on and you’ll miss it all! Fail to
remove the filter from your lens, and the camera
will record nothing but black during totality.

But, you must then replace the solar filter after
totality ends and the Sun returns. Don’t forget!!

TIP: Cap any finder scope
so it doesn’t burn up when
aimed at the Sun.

G

/A

I

Always place filters over the front of optics,
whether they be binoculars, lenses or
telescopes like this Meade ETX90, above.

July 10, 1972, Winnipeg, Manitoba, one of my first astrophotos
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FINDING THE SUN

This might seem like a dumb concern - how can
you not find the brightest thing in the sky? You'd
be surprised!

Finding the Sun with a filtered lens or telescope
can be tough, as the view is utterly black except
for the Sun. One trick is to move the optical tube
until its circular shadow on the ground is as
small as possible. A variation on this is used by
clever little devices such as the Sun Finder from
Kendrick Astro Instruments. It comes with some
of Kendrick’s filters or can be added to others. It
projects a pinhole image of the Sun onto a
bull’s-eye
target. Itll
be very
handy for
rapidly
aiming at
the Sun
when it
reappears
from behind
clouds.
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SECTION 2

2023: LESSONS
LEARNED AT THE

ANNULAR ECLIPSE

I've revised this portion of the ebook to cover lessons
learned at the October 14, 2023 annular eclipse in
attempting to shoot it with three cameras: a wide-
angle composite (at right), a telephoto time-lapse, and
close-ups with a telescope. | got lots of great images,
but not all went to plan, due to equipment issues, but
mostly due to dumb mistakes on my part, often from
not following my own advice! The 2023 annular was a
dress rehearsal and it served that purpose very well.
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WATCHING THE WEATHER

The week leading up to the October 14, 2023 eclipse was fraught with anxiety about weather. The same might happen in early April 2024. Start
thinking about a Plan B one week out, and act upon it three days out. Book accommodation if needed (and if possible!) at back-up sites.

11:12PM Sat Oct 7
@ weather.cod.edu

(@ College of DuPage

@ NeXt Generation Weather Lab

Weather Data

N

COD Storm Chasing

00Z GFS (SW)
Select Model Run

s
FS is 87% complete Loop Save
Avg. Total Cloud Cover (%) | College of DuPage NEXLAB

Select Sector View 00Z GFS | F159 Valid: 15Z SAT OCT 14 2023

Precipitation Products [ #am Ve . P’
— 0 § &

SLP ar ecipitation

o< \«I\Mlpilbnh d 8

Sim. Reflectivity

s _at Bryce

Conve Precip.

Total Precip. Accum.
6hr Precip. Accum.
12hr Precip. Accum.

24hr Precip. Accum.
Total SN Acc. (10:1)
6h SN Acc. (10:1)
12h SN Acc. (10:1)
24h SN Acc. (10:1)
Total SN Acc. (Kuch.) )
6h SN Acc. (Kuchera) )
12h SN Acc. (Kuchera) ) 0 10

24h SN Acc. (Kuchera)
( ) “ Compare to Previous Runs

ceeeccccccce

30 40 50 60 70 80 30 100
T T T

T T T
Slider Type: Rollovero Draggableo

3:24PM Wed Oct 11 .
@ weather.cod.edu

@ College of DuPage

@ NeXt Generation Weather Lab

Weather Data COD Storm Chasing Local Weather FAQ:

12Z GFS (SW) HRRR RAP) VAW NAMINEST I GEM'RDPSS SREFS GEMGDPS W SECHWES GFS? GEFS? %’ v

Y-} 12Z GFS is 100% complete Loop | Save

Avg. Total Cloud Cover (%) | College of DuPage NEXLAB 12Z GFS | FO75 Valid: 15Z SAT OCT 14 2023

o0z o6z [12z+
00Z 06z 127 18

00Z 06z 122 18Z

Select Sector View
Dynamic Tropopause
250mb

500mb

700mb

850mb

925mb

Surface Products

Precipitation Products
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Above are the GFS (Global Forecast System) forecasts from the College of DuPage site for
cloud cover for the southwest U.S. prior to the October 14, 2023 eclipse. One week out the
prospects looked poor for the entire region. A run down into SE New Mexico or West Texas
seemed likely, and | looked at possible sites and accommodation. By October 11, with 3
days to go, the forecast improved a lot! | stuck to my original plan to go to Bryce Canyon.
By eclipse eve (right), the Astrospheric app, which uses the RDPS (Regional Deterministic
Prediction System) was showing clear skies over the entire region. However, it was good to
have alternate sites. But to get to one would have taken another 1 to 2 days of driving.

4:58PM FriOct 13

Bryce Canyon, UT

Cloud Cover (RDPS)
Saturday
10:00 am

g—

L

n%{w 2

Fri13
34/56 7 8 9101112

hal

Sat 14
.r}“‘é‘}1]121234567891011121 2 3

<<<<<<
~~~~~~

400 00 100 17 MO <100 107 10 |

? nspa ? > ? “ Temperature
u Dew Point
erage 8°C

Extended Cloud Forecast

Thur 19
9123 6 9 12 3 6

Tue 17 Wed 18
6 9123 6 9123 6 9123 6 9123 6

Fri 20
9123 6 9123 6 9

o Lesson Learned: Don’t panic until 3
days prior when, if the forecast still
looks poor, act upon your Plan B while
you still have time to move.
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CHECKING THE ROADS

In planning your travel in 2024, plan to arrive at or near your site well before the eclipse. Congested highways on eclipse morning could delay

your travel fo the site. Traffic jams could certainly delay your departure.

These were signs seen along the way in Utah prior to the October 14, 2023 annular, o Lesson Learned (though | knew this
warning of possible eclipse traffic congestion. In reality, | found little to worry about. But my one): Arrive in your chosen area 1 t0 3
eclipse site was close to my accommodation. And annular eclipses have far less draw than days early to scout the site and roads,
total eclipses. As such, in 2024 eclipse traffic jams and road closures could hamper your and learn of possible closures. Plan to
travel and make it hard to arrive — or leave — when you want. Traffic congestion could also stay at your eclipse site after the
thwart plans for last minute moves to clear skies. Authorities tend to err on the side of eclipse to allow traffic to clear.

caution expecting the worst. But it might be prudent to arrive at your eclipse site before
dawn, or even the night before and sleep in your car. I've done that!
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AAVYDISANGLE COMPOSITE

While this type of image
takes planning, it can be

easy fo implement.
Maybe!

This is my composite of
unfiltered images of the
landscape and sky
taken at sunrise,
blended with filtered
images of the Sun taken
at 3-minute intervals
from sunrise, through
the eclipse, until the
Sun left the frame with
the final partial phase in
progress at top.

The lens was the Canon
RF15-35mm at 24mm.
The filter was the Kase
ND100000 82mm
tested in the previous
section. It worked very

well. , i g e
Taken‘at Ruby’s Inn Overlsok, just’outside

Bryce Canyon National:Park, Utah



PRACTICING FOR THE WIDE-ANGLE COMPOSITE

Using a Seymour glass filter, with images taken at a 1-minute interval
over 3 hours, and with all images stacked.

Battery change >

Throughout | extoll the virtues of practicing. Here | tested
my intended gear for shooting the composite of the 2023

annular (but the same findings apply to the 2024 total). Lessons Learned in

Practice — Start with a full

Using an intervalometer, | shot a bracketed set of images Exposure comp./AEB setting

every 1 minute, knowing full well only a subset taken Darker Brighter battery! Take brackfated
every 3 to 5 minutes would work for the final composite. “87.654321012345678 exposures at each interval
But ... shooting more frequently guards against the O to give correct and over-
possibility of interruptions, such as having to swap exposed images, 1o
batteries 2 hours into the shoot, spoiling the regular A SUTHEL T T LT T EELT compensate for thin
cadence. Using an outboard intervalometer (rather than E k clouds, and the dimming of
the camera’s built-in interval timer) maintains the cadence |_SET_[6] the Sun in deep partial

if you have to turn off the camera to change batteries. phases.

At each interval | shot a set of 5 shots, from
properly exposed at 1/640-second (the ones used
here) to about 3 stops overexposed. Set the mid-
exposure so the darkest image in a bracketed set is
correctly exposed and the others overexposed. The bright
images may be the best ones to select at that interval for g imm ’ Subset of images stacked, from
the thin partials. Or, as here, if light clouds drift through. those taken 5 minutes apart
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PRACTICING FOR THE WIDE-ANGLE COMPOSITE

In this example | tested shooting the composite using the Kase ND100000 filter | ended up using for the annular eclipse.

Annular Eclipse Composite Test with KASE ND1000OO Filter

« Canon RF15-35mm lens at f/5.6 and 28mm (should have been ~30mm) - S
« Canon Ra camera at IS0 100 (30x magnification helpful for fine focusing) +*
« KASE Revolution ND10000OO 82mm glass filter (gives a neutral Sun) f

» Images taken at one-minute intervals

* Bracketed set of 3 exposures (1/800 to 1/320 sec) taken at each interval

* Total of 560 images taken but ...

* Only images shot at 1/800 sec used

* Plus only every 5th image of that shutter speed used in final stack,
for 39 Suns at 5-minute interval over 3 hours (~ length of the eclipse)

* One battery change & re-focus at mid-sequence, with external intervalometer
always running to maintain the cadence (giving me <1 minute to make the swap)

* All layered in Photoshop with Lighten blend mode

 Sky background taken later with no filter; Suns layered onto sky

®
®e ° Lessons Learned in Practice — The filter worked!
®e - Always good to know. The practice sessions helped
®e °, determine the best exposure to use for the shortest
e . shutter speed. And the interval to pick from for a
- ®e °, final composite. But shoot more frequently.
- o,
(’qno . .
= . S ® 9
e - \ €0s ® e ° .
X/ WA & | ®e .

“ ®
,,,,,, | | ®
\ oo |
\ I | . .
{

KaSQ

KASE Revolution filter magnetically snaps onto threaded-on base ring
KASE accessory lens cap magnetically snaps onto filter
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PICKING A SITE IN THE PATH

When on the road it is good to have either a printed atlas (such as Fred Espenak’s book) and/or an app, such as Totality that | show here, fo
help decide where to go should you have to change plans and divert to another site.

SATURDAY, OCTOBER 14, 2023 (ANNULAR) w

SATURDAY, OCTOBER 14, 2023 (ANNULAR) W <

MAP LOCATION

37°40'00.85"N Duration of Annularity (approx.)
112°08'21.89"W 3m 39
. ®
“Bryce
CanyonCity.
n

Antumbral Dej
Path Width:
Obscuration:
Magnitude at maximum:
Moon/Sun size ratio:

Antumbral Velocity:

®

Tap events below to see diagrams

Ruby's Inn RV:Park; (&) \
& Campground 3655

iTropic. Ditch;Falls 4

UTAH vent (AT=71.1s) Time (MDT)
Richfield!

kart of Partial (C1) 09:09:06
At this location you will see a

Annular Solar Eclipse lasting
3 minutes, 3 seconds.

®

v Partial eclipse begins at 09:09 MDT
Mexican Hat:
. 3 Annular (MAX) 10:29 MDT
OljatozMonument; = Partial eclipse ends at 11:57 MDT
Valley, o

aximum (MAX) 10:29:06

Grand,

hd of Annular (C3)
Escalante;

nd of Partial (C4)
e \
Shiprocks

Always follow safe

Chinle;

NAVAIOINATION “ m
A, R

est ey WISk

View last location

This shows the path of the 2023 annular eclipse through southern Utah, and zooms into my chosen site at Bryce Canyon. It provides
details on contact times, length of eclipse, maximum coverage, and previews what you’ll see. It proved invaluable in planning alternative
Plan B sites on the road when weather worries prevailed. You need such information to ensure you stay in the path in a last-minute run.
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PICKING THE SITE FOR THE COMPOSITE

The wide-angle composite dictated my eclipse site. While Bryce Canyon was Plan A, | knew the popular viewpoints would have access limited on
eclipse morning to only Park shuttle buses. | was looking for a site with a scenic foreground and where | could set up my telescope.

[C) Sat 14 Oct 2023 i < 4 Sat, Oct 14, 2023

) 10:30 AM GMT-06:00 | Amer enver 283 3 - 2 ) 37.6672°N 112.1392°W +2,336 m | © 109.2° ~ +2.0°

Google Earth 3D Mod

E 120 SE 15

TPE 3D

/

500gle
—
4 Golden Hr ¢ 'New moon %  Sun transit  Gol > Sun n Civil end

M 8:I11AM 11:55AM 1:15PM 6:17PM 6:52PM 6:54PM 6:56 PM 7:19PM
105.19° 153.48° 180.04° 254.61° 259.99° 25741° 257725 264.06°
34 mins 0.0% Day:I1h15m 34 mins F0.1% New 7 hrs ago 26 mind

10:30AM

Moon  131.15°+30.23°
Sun 131.15°+30.22°

0.00% ¢ 110:30

While | had Kodachrome Basin in my back pocket, a site | knew would be open early on
eclipse day, Bryce was my preferred location. With the use of apps | found this site, just but be sure to have an alternative should
outside the Park in Bryce Canyon City. But would it be suitable and open on eclipse day? the main site prove unsuitable.
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PLANNING THE SHOT: THEORY VS. REALITY

At left is the framing chart | included in the pre-
annular ebook edition, showing how a 28mm
would frame the path of the Sun. But when | »
on site, | saw all the great landscape forma
below, such as the river, that would require |
only a wider lens but also a vertical panorama of
at least two segments, to take in all the
photogenic foreground, as well as the sky. | used
the lens at 24mm, and even then the Sun went off
frame with the eclipse in progress, an acceptable
compromise to include more foreground below.

« StarryNight preview

2023-10814, 10:39AM

Ao

mak

2

e sure.| got the spot!

Augmented Reality

PhotoPills on-site AR view : ’

Two days before eclipse day | checked the site using PhotoPills’ AR &1 Lesson Learned: For wide-shots, scout your site and check that
mode to superimpose the path of the Sun on eclipse day onto a real the lens and framing you intended to use will work as planned, or
image of the scene, to check the framing and sunrise point. might need adjusting to suit the actual landscape.
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NOTE: Chapter 11 on processing contains new
tutorials on assembling annular eclipse composites
and processing individual still images.

TAKING THE COMPOSITE

The composite required taking the sky and foreground at sunrise, as during this eclipse the Sun had to be shot with a filter always on the lens.

K>vOC By S OC Essentials Libraries Filmstrip Output Metadata Workflow MyWorkspace =  TWAN Judging » Qu BrdgeSearc: Curment o |80
= > o] NE VErtical extent-of the foreground required shooting not d A You [sopyrenme vt v W@
o = e ONE, DUt Several images.panning.the.camera up.to.create oo R
_ ™ several segments to stitch later to form a panorama. These % % % % = I i
_wme had to be shot quickly at the moment of sunrise. 1 shot . a
Cem frames both exposed for the sky, and for the ground to blend — - e
in Photoshop. They are labeled Green and with *** for the o
v - final ones used. SR s
v e | i T aumm T g T e o FleSize (Mitple volues)
== Then with the camera framed to include some foreground o o = = = AT
v Rass' and enough sky to contain the path of the Sun, and not it inved
g:*w( moved until the shoot finished 5 hours later, | placed the ) e
. .o+ Kase ND10000O filter on the.lens and started shooting — — r—, —— st
i bracketed sefs of fitered shots every f minute. Theyare it e S mERe SR cmsen T
o labeled Yellow. (The camera required one battery swap.) zeomn a4omn e I = o s
0 15 = = = % = R (. .
Eiﬁﬂiﬁ While | knew that would be too short an interval, having e o
0w more frames|than needed allowed flexibility in picking the
o ==0 final set for stacking.into a composite. |.chose the best — p— — — e e
0w €XPOSUTe from every third set,the ones.marked *=.and o =M - = B = D o . A
o' highlighted here in Adobe Bridge. | e e
D Lesson Learned — Once the sequence starts, |
oo NOTE: For the 2024 total eclipse, the sky and foreground check that the intervalometer is firing the cameraat ™™
ow=-0would come from an unfiltered shot (or shots) taken during the cadence you desire. An error in setting the Vo
s et totality. Unfiltered.shots of the.annular would have grossly mm - nuMber-of frames {to-1 or 99, for.example)-can e .
e cOVErexposed the Sun'if it was.in'the frame. sow'mean the sequence fails to start or ends too soon. - e

1/1000s ¢

X Vv



NOTE: You can see a time-lapse of the telephoto lens

THE TELEPHOTO COM POSITE |images here on my Flicke page. hitps://flic ks

2p9Cyhf

| used a second camera with a 100-400mm lens at
400mm to shoot a sequence of images for a composite
with the Sun moving across the frame realistically.

This was an easy shot to get, as it required just
aiming and framing the camera to place the
Sun at the lower left corner and start the
sequence at the right time, with exposures
determined beforehand in testing with this
Seymour Solar glass filter. | did not bracket
these. | shot frames every 4 seconds for a
time-lapse, for 300 frames in total, from which |
selected this set of 8 taken about 2.25 minutes
apart, about the minimum interval to keep the

disks separate. The Sun’s motion and position Lesson Learned — | did not heed my own advice

are accurate, not arbitrarily placed. and in my haste to get this sequence going about 7
minutes before the start of annularity, | did not
notice | had the 2-second self-timer on. As a result |
got frames every 4 seconds, not the 2-second
interval | wanted. While it worked OK, having twice
as many frames (600+) would have resulted in a
slower, more graceful final time-lapse.

Always check your settings, and do so before the
eclipse starts, when things are not hectic.
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PLANNING THE TELEPHOTO COMPOSITE

: : TIP: It takes about 4 minutes for the
These were the planetarium software images | o
partial eclipse coverage to change by

used fo plan the telephoto composite. If told me 5%, i.e. to go from 90% to 95%, or a i e
where to place the Sun at the start of the sequence. RELRGEC?

For the telephoto composite | did not track the Motion of the
Sun but let it drift naturally across the frame, Sun east fo west
starting the sequence at a time when | knew due to rotation
the Sun would be in the middle of the frame at ~ ©F e Earth.
mid-eclipse.

Mid-

The Sun moves its own diameter across the .
Annularity

sky in just under 2m30s. So images taken at a
cadence shorter than that interval will overlap,
partly as they are doing here in simulations

spaced at 2-minute intervals.
-4 Minutes

-6 Minutes

-8 Minutes This image from SkySafari told me where
to place the Sun and when to start the
shoot (at 10:20 a.m.) to have the Sun
move up across the frame as desired.




FOR 2024 - PLANNING FOR YOURSELF

| created all the field-of-view charts in my book SOLAR SYSTEM GATHERING

with the software \ ™, used here. Note how all seven planets are in the sky
You can also use \ ™ (also a paid flanking the eclipsed Sun, plus a comet!
program), or the free ¢ to create And of course the Sun and Moon. Quite a

simulations of the sky on eclipse day from any gathering of solar system worlds. However,

location you choose. to the eye, only Venus and Jupiter, plus the
L Sun and Moon, will be obvious during

You can also create Field of View Indicators totality. Long exposures under a very clear

(FOVI) with each program, as shown here in sky might reveal first-magnitude Mars and

StarryNight, for your various lens and camera Saturn. Likely only very special processing

combinations, to help you plan how to frame will reveal dim 5th magnitude Comet Pons- "

the scene, essential for multiple exposure SE Brooks. Ditto_on 4th magnitude Mercury. g
S

composites, as | simulated earlier.
contains a tutorial on using the Planlit Pro app
to also simulate and plan a composite shoot.

15-35mm RF @ 20mm, EOS R6

15-35mm RF @ 15mm, EOS R6


https://simulationcurriculum.com
https://www.skysafariastronomy.com/
https://stellarium.org

FOR 2024 - LENSES AND FILTERS FOR COMPOSITES

At top is a 600% blow up of the Sun placed at
the corner of the frame (as shown below) of a
premium Canon
RF15-35mm
lens at 24mm, a
suitable focal
length for a
composite
sequence.
Below it is a similar blow-up of the frame
corner using a lesser-grade Canon
RF24-105mm lens also at 24mm, and also
with a glass filter. The RF15-35mm image is
sharper. For wide-angle composites use the
best lens you can! Test its image quality on the
Sun. Also notice the elongation of the Sun’s
disk due to distortions in wide-angle lenses.

RF24-105mm Lens
With Glass Filter

RF15-35mm Lens
With Glass Filter

RF24-105mm Lens
With Polymer Filter

At bottom is the same RF24-105mm lens at
24mm but with a black polymer filter. It is even
softer. Glass vs. polymer is shown next.




FOR 2024 - LENSES AND FILTERS FOR COMPOSITES

Both images are 400% blow ups of the Sun placed at the
center of the frame (as shown below) of a good, though
not top-class, Canon
RF100-400mm lens at /8
and at 400mm, a suitable
focal length for a set of
images for a composite, or
just single images.

RF100-400mm Lens
With Polymer Filter

At top right is an exposure through a black polymer filter.
At bottom right is the same lens but with a metal-on-glass
filter. While both look quite sharp, the glass filter has less
light scatter and better contrast with the surrounding dark
sky. This trait will make it easier to blend images later in
editing. While both types of filters provide a pleasing
yellow Sun, glass filters produce better contrast.

However, as shown in the next section, glass filters can be
prone to ghost reflections, especially if the filter is of the
type that clamps over the lens, where it could be tilted

slightly. The ghost image is usually very dim. RF100-400mm Lens
With Glass Filter




2023: MORE LESSONS
LEARNED - AT THE
TELESCOPE

| had a third camera, one on my telescope, to shoot
close-ups of the annular eclipse from start to finish,
perhaps for a time-lapse, and for bursts of rapid-fire
stills at the moments of second and third contacts.

Well, that didn't go as planned at alll A dumb user
error and a camera error thwarted my plans. Here |
outline what went wrong. But first, | present some
more tips on filters and focal lengths for such a shoot
of the partial phases in 2024.

October 14, 2023 Annular Eclipse, Utah - 2nd Contact




FOR 2024 - FOCAL LENGTHS NEEDED

135mm

(all FOVs are with fullframe sensors)

The disk of the Sun (and Moon) is only '/2°

across and so appears small even when using .

i 200
relatively long 300mm to 400mm lens. S
To capture close-ups of the eclipsed Sun |n 300mm
2024, you need a long telephoto lens, perhaps ’{
400mm

augmented with a tele-extender. Or you use a -

telescope. For the annular, a very long focal 600mm
length proved best, as even with an 800mm
lens the Sun’s image is only 7mm across,| vs.

the 35mm width of a full-frame sensor, so|/sth Q Eclipsed Sun (thel annular eclipse is shown)
the width of the frame.

However, for the 2024 total eclipse where the
Sun’s corona is the prime subject, | feel a focal
length of 400mm to 600mm is ideal.

Cropped-frame cameras have an advantage,
as they can frame the Sun tighter with shorter
focal lengths. For example, a 600mm lens-on-a
cropped-frame camera will create a similar
field of view (FOV) as an 800mm lens on a full-
frame camera. A 300mm lens will yield a
similar field of view as a400mm lens.




FOR 2024 - EXPOSURE TIMES WITH FILTERS

For the partial phases of the 2024 total eclipse
you can determine the best exposures
beforehand on the normal Sun.

Remember, you must shoot through a filter.
Just stopping down, using your fastest shutter
speed, and slowest ISO is not sufficient. The
Sun will still be vastly overexposed. Nor can
you use neutral density filters as they are not
designed to block IR and UV light that can still
damage equipment and eyes. Don’t take
chances. Buy the right filter. And buy it soon!

Then test it, as | did here, on a sunny day with
the optics you intend to use on eclipse day.
Run through a series of exposures, at ISO 100

— that will likely be the best ISO for the partials.

You want images that do not wash out the disk
of the Sun, but are also not too dark. Note the
setting(s) that produce the best images. But

then on eclipse day, be prepared to improvise,
because ....

2 Stops Under 1 Stop Under Correct2 1 Stop Over 2 Stops Over

Above is a series of images at increments of 1 stop or EV apart. The “correct”
exposure was 1/200 sec with this filter. The 1-stop under = 1/400; 1-stop over
= 1/100. Under or overexposing by one stop is fine but no more than that.

Filter Reflection . . Actual Sun Image

This pair of images (above and below) shows what you might see if the filter is
tilted slightly. A ghost image appears from light bouncing off the reflective
surface of the filter, particularly glass filters. The Sun is way overexposed above,
but a ghost image shows up faintly even in a well-exposed image (below).

Filter Reflection Actual Sun Image




FOR 2024 - SHOOTING THROUGH CLOUDS

On eclipse day, clouds might thwart your
plans, requiring you to shoot much longer
exposures or at higher ISOs than in a
cloudless sky. For this image of the 2014
partial eclipse | still shot through an aluminized

Mylar/polyethylene filter, but the exposure was [
1/25 second, compared to 1/2000 needed in a
clear sky. Part of the Sun’s disk is
overexposed but the clouds added nice colors,
making a more interesting image than a
crescent in a black sky.

If the clouds are too thick exposures can
become long enough that the Sun will blur due
to the motion of the sky. Using a tracking
mount is a hedge against this possibility

It is possible that if the clouds are thick enough
a photo might be possible without a filter in
place. But that is risky, as a sudden clearing
can flood your camera with damaging heat.




TIP: Your practice sessions will reveal how any

FO R 2 O 2 4 _ FOC U S | N G vibration introduced by you touching the camera

will make it difficult to focus. Get a better tripod!

Focusing for the sharpest image of the Sun is
absolutely critical. You can partly fix bad

exposure and framing later. But not poor focus. Slightly Out of Focus

Practice this on the normal Sun prior to the
eclipse. Use Live View (or with a mirrorless
camera, the normal rear LCD screen) with the
display turned up to maximum brightness. If
you are using a zoom lens set it to the focal
length you expect to use on eclipse day.

The image above is ever so slightly out of focus, but it is enough to make the
edge of the Sun (and the limb of the Moon during an eclipse) appear soft. The
sunspots barely show up. The image below is spot on focus! The edge of the

If you are using an autofocus lens, it might J
Sun is sharp enough to show the rippling from heat waves in the atmosphere.

focus on the edge of the Sun. Check that it
provides whatever form of confirmation your
camera supplies that it has done so.

But with most lenses, and certainly with
telescopes, you will need to manually focus.
Zoom up the display to its maximum of 10x or
15x, then shift focus gradually so the edge of
the Sun is sharpest. Or so any sunspots
appear sharp. On eclipse day it is best to
recheck focus occasionally as temperature
changes can shift the focus slightly.

Right on Focus!
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FOR 2024 - TRACKING THE SUN

For the partial phases of the total eclipse,
exposures are short enough that tracking the Sun
and sky is not essential. But....

What a sky tracker can do, assuming it is at
least roughly polar aligned (see Chapter 6), is
keep the Sun centered automatically (or at
least close) over the duration of the eclipse.

That has a few benefits:

& Not having to re-position the Sun is one less
thing to fuss with during annularity.

™ As mentioned, it allows for longer (perhaps
~1 second) exposures should you need to
shoot through clouds with a filter on.

o It keeps the Sun oriented the same over the
eclipse (likely with north up), making it much
easier to assemble a time-lapse of the
entire eclipse showing the Moon moving in
a straight path across the Sun. Without
tracking the Sun’s disk will rotate during the
eclipse. See Chapter 6 for more.

A small tracker like this Star Adventurer
2i might be all you need. But test
beforehand on the Sun to be sure it will
handle your lens or telescope. Heavy
optics can stress the drive, and
introduce bounce and vibration,
especially if it is windy. Clutches or ball
heads can slip, always at the last
second, causing you to panic to re-
center the Sun.
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SHOOTING THE ANNULARS 29 YEARS APART

| had to include this from my archives of scanned
35mm slides. This is my Mitsubishi Eclipse at the
1994 eclipse! And my RAV4 at the 2023 eclipse.

For both eclipses | had similar setups and the
same telescope, the faithful Astro-Physics
Traveler, a 105mm aperture refractor. At both
eclipses | had a second refractor piggybacked
on the main scope just for looking through. A
second tripod was for a wide-angle camera (in
1994) and the telephoto composite (in 2023).

The telescope was on an equatorial mount, a
Takahashi EM-10 in 1994 and the Astro-
Physics Mach1 in 2023.

In 2023 | used a third camera for the wide-
angle composite shown earlier. It’s not in this
photo as | used it after the eclipse to shoot this
site image, long after everyone else had left
and | was the only one there.

The Mach1 mount would have worked great —
if only | had remembered to bring all the cables
it needed!

For both eclipses |
used the wonderful
105mm Traveler, a
telescope designed
by Astro-Physics for
the 1991 eclipse. It
has lived up to its
name, now with five
eclipses to its credit:
two annulars and
three totals.

e y .)._.0 ’

annular near
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THE TELESCOPIC CLOSEUPS

NOTE: Chapter 11 on processing contains new

tutorials on assembling annular eclipse composites
and processing individual still images.

The Traveler telescope worked very well,
providing sharp images of the Sun, and adding
another eclipse notch to its barrel!

3)

This is a composite of images taken through the
telescope, such as the individual image shot at mid-
eclipse on the next page, and layered onto an ultra-
large master file. Unlike the telephoto composite
shown in the previous section, here the images are
arranged to only roughly represent the Sun’s motion
across the sky from first to last contact. The Sun would
have moved over a much wider angle than shown
here. | compressed space to present the complete
eclipse sequence in time. When creating such
composites | prefer to maintain a linear path to the
images, to illustrate the progression over time.
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THE TELESCOPIC CLOSEUPS

Unlike the 2024 total eclipse, for the
2023 annular shooting with as much
focal length as possible was the key to
sharp images. And good focus!

This is a single telescopic closeup taken at mid-
eclipse with the telescope equipped with a 2x Barlow
lens for an effective focal length of 1200mm, and
with the Canon R5 in cropped-frame mode to have
the Sun’s image better fill the frame. | shot bracketed
sets of 3 exposures throughout the eclipse.

| refocused a couple of times through the eclipse, to
guard against focus shifts due to temperature
changes.

Note the rough edge along the dark limb of the Moon
caused by its mountains and craters.
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THE TELESCOPIC CLOSEUPS - POLAR ALIGNMENT

While the site was great for all my shoo’ring For shooting with an equatorial mount (as described in Chapter 6) it is ideal
if you can accurately polar align the mount when the sky is dark, either the
night before or before dawn on the day of the eclipse. That was not
possible here, so all | could do was note where due north was, to aim the
mount’s polar axis in that direction, and set the mount to the site’s latitude.

needs, it was not opened for entry until 7am on
eclipse morning, too late for polar alignment.

037°40°'2.01"N / 112°08'21.80'W 4 2330m

23-10-13 AN 12:07:50

@ Lesson Learned: As part of your site scouting, as | did here,
note with phone apps (I used Theodolite) exactly which way
is true north, in case you have to roughly align by day.




Buyer: Gary Becker (garyabecker@gmail.com)
Transaction ID: 59D48430CE6160257

THE TELESCOPIC CLOSEUPS - WHAT WENT WRONG

| hauled my expensive telescope and equatorial
mount fo Utah only to find on eclipse morning |
had forgotten a crucial cable to make it work!

The lack of accurate polar alignment was the least of my
concerns. Upon setting up | discovered a crucial component
was missing, the cable that runs from
the mount’s outboard control box to
the two motors on the mount. Without
it, the mount wasn’t going to track.

That nixed any plans | had for taking a
regular series of telescopic close-ups
for a time-lapse. Instead, all | could do
was loosen the axes’s locks and
manually push the mount, mostly in
the east-west motion, to keep re-
centering the Sun every couple of
minutes. Hardly ideal, but it worked in
a pinch. | only had myself to blame!

Of course, once | got home there was
the cable, mixed in with the electronics
from another mount, from testing both
mounts prior to the eclipse.



THE TELESCOPIC CLOSEUPS - THE CONTACTS

NOTE: You can see a time-lapse of the second contact

images here on my Flickr page. https://flic.kr/p/
2p9FCSA

o Lesson Learned: If a camera misbehaves in testing, don’t
dismiss the warnings! Consider another plan, one that is
likely to work more reliably, such as a slower frame rate.

My plan to shoot the internal contacts with the Canon R5’s High
Speed Continuous+ mode (which yields 20 raw frames per second) X

worked great at second contact (C2). The sequence above is of 7 Err 70
images selected from 344 shot over 21 seconds, for an average of
slightly less than 20 fps (the camera slowed down toward the end).

Just before third contact (C3), | started another High Speed set. It An error prevented ShOOtlng'

looked like it was working fine, until this dreaded Error70 appeared. Turn the camera off and on
It is a known bug in Canon firmware from a “Communication Error.” again or re-install the
None of the third contact images recorded. | did see this error once

in testing pre-eclipse, and had a hard time reproducing it in post- battery‘
eclipse testing. It is intermittent. But if something can go wrong ...!



https://flic.kr/p/2p9FCSA
https://flic.kr/p/2p9FCSA
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DRESS REHEARSAL FOR 2024

While the 2023 annular lacked the speciacle of
the 2024 total, it provided a great opportunity t
test gear and techniques. And make mistakes |
don't want to repeat!

The annular provided experience shooting an
event where you needed to change camera
settings quickly under the pressure of time and
the excitement of a major sky event that will
happen regardless of whether you are ready or
not!

As it did for me in 2023, | can almost
guarantee something won’t go as planned. But
it was better to make mistakes at the less-
critical annular than during the very special
total eclipse.

Whatever your successes or failures in 2023,
look at them as learning experiences for 2024.
For me, you can be sure I'll remember to pack

that *@&*# cable!




CHAPTER &

2024: SHOOTING
WIDE-ANGLE STILLS

Now we come to the total eclipse! The
easiest way to capture the scene is with a
wide-angle lens. Even so, there are several
variations: still images, time-lapses, real-
time videos, and multiple exposure
composites. Or you can just grab shots
with a hand-held phone!

November 3, 1994, Lauca National Park, Chile
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SECTION 1
SIMPLE AND EASY

While | am assuming readers of this book are primarily
interested in taking images of the eclipse using
serious photo gear, there’s a place for the quick grab
shot using a handheld phone camera. Family
members might want to shoot the eclipse that way as
their contribution to the family portfolio. Or, if a last-
minute move is required, it might be your only choice
for securing an image with moments to spare.
Consider the phone camera a “Plan B” option.
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SHOOTING THE PARTIALS IN 2024 — WIDE-ANGLE

S~

| 4
) < s
‘"m!: November 3, 2013, Mid-Atlantic

. ]
Shootmg a wide- angl Image of the eclipsed
Sun through a filter eovering the entire lens

only: kcrescent amid a field of

NotVery impressive. Instead, this
f sho’t, using a single exposure,
lly metered with the camera on Auto

Exposure, usually works fine. Use a hand-
held Mylar or black polymer eclipse filter o
the rectangular type, not the eyegla
However, this is not a practlc I method or |
time-lapses or multiple expo
composites. | deal with thog
chapters. s




SHOOTING TOTALITY IN 2024 - WIDE-ANGLE

The next chapter contains the detailed advice
on how. Here, | offer up just the suggestion of
why. The wide shot captures the scene as your
eyes saw it and your brain remembers it. Yes,
the Sun is small, but you see it in context
above the landscape and people, perhaps with
colorful clouds (!) and a twilight sky. You might
capture the rapidly changing lighting in a time-
lapse or movie. Plus, this type of shot can be
captured with the camera running unatte%
on Auto Exposure, and fired by an
intervalometer. This could be a Plan B option.
Or even a Plan A prime choice.
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PHONES, 360° CAMERAS AND POINT-AND-SHOOTS

Handheld cameras can produce remarkably good
images during totality, even on Auto Exposure. The
factor to consider will be the height of the Sun.

With this class of simple camera you should be
able to capture a quick “grab” shot of totality with
everything on Automatic. The auto focusing
might have some difficulty, taking precious
seconds to hunt for focus before allowing you to
fire a shot. Try your camera on the crescent
Moon in twilight well before the eclipse to see
how it behaves, and its image quality.

The height of the Sun might make it tough to
include both it and the ground in the image at
once. However, some phone cameras offer
“super-zoom” options. Try it on the Moon to see
if the image quality is worth the effort.

At the other extreme, people have achieved
great results with 360° cameras intended to
shoot virtual reality scenes. They will record the
entire scene allowing viewers to pan around the
image on Facebook. Again, test one in twilight to
see what its image quality is like in low light.

| shot this image over Antarctica in 2003 using this Sony point-and-
shoot with a princely 5 megapixels! And using Auto Exposure.
Today, any phone camera can do much better. But it
helps to solidly mount any camera, no matter how

modest. Also, in processing you can clean up noise,
improve color, and darken the lunar disk blown out by the corona.
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USING A PHONE CAMERA DURING TOTALITY

Aldebaran

Betelgeuse

Rigel

&

So for “point-and-shoot” cameras
in this edition I’m concentrating on
just phone cameras. To capture
the wide scene in 2024, most new
- phones with multiple cameras will
work fine, taking in the whole
scene, with both Sun and
foreground. This is from southern
Texas with the Sun 67° high.

ker@gmail.com)
257

3 ESun

Fomalhaut

SE

The outer red box shows the field of a typical 120° “Ultra-Wide”
camera; the smaller box shows a 60° “Wide” camera. The
Ultra-Wide camera provides more than enough field of view.

oW

With phones, advanced
camera apps allow manually
changing the aperture and
ISO (explained later). But for
quick shots, just use the
camera on automatic. Apart
from perhaps hunting for Atai
focus initially, during totality
Auto will likely work well.

From farther north and east
along the path the Sun will

be lower and the “Wide” A
camera might be best. And of
course, the phone can

always be turned to a vertical
or portrait orientation, the
preferred format for many
social media outlets.
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CAPTURING THE FILTEREDLZUSIV\E

Shooting any images of the partially eclipsed Sun
demands that you use a filter. However, it need not
cover the whole lens, just the Sun.

Unless you have a long lens, or are shooting for
a composite, | think there’s little point in shooting
the partial phases with a simple filtered camera,
as the Sun’s image will be too small and
surrounded by a vast expanse of black sky.

Instead, | like to shoot these kinds of partial
eclipse images with a filter hand-held to cover
just the Sun, but the rest of the scene visible
unfiltered. Exposures can be a bit tricky, but

Auto Exposure and Auto Focus should work.
Black polymer filters, as here, work best as they Handheld phone cameras will be great for shots of the site,

are not as shiny and reflective as Mylar types. people, or for recording just the audio during totality with the
camera in Video mode and on a tripod. Audio is great to have!
However, you will need a wide lens to record
both the Sun and the landscape below. The Sun IR — Sl
was at a high altitude here in Libya in 2008, as it WL e 4 o N k’.";,?/; vy
will be in April 2024. Older phones and point- b
and-shoot cameras won’t have lenses wide
enough. But newer phones with wide-angle

lenses should work fine.
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While Auto Exposure settings can be used for some
eclipse images, many require that you set the
camera manually. There are three key seftings.

Those new to photography and having used only
highly automated phone cameras might not be
familiar with what needs setting manually. There
are three ways to control the exposure on any
camera. Increase one, and you can decrease
one of the other settings.

For example, if you use a higher or “faster” ISO
speed of 400 instead of 100, you could use a
shutter speed four times shorter than you could
at ISO 100. This might be useful for minimizing
blurring from the Sun and Moon moving during
the exposure when using a long telephoto lens.
But the image will appear grainier, or “noisier.”

Adding a 2x tele-extender to double the effective
focal length of a lens also decreases its
maximum aperture by 2 f-stops, making an /4
lens into an /8 lens. The smaller effective
aperture might then require using longer shutter
speeds or higher ISO settings, or both.

SHUTTER SPEED

Increase how long the shutter is open
and you increase the exposure.
Lengthening the shutter speed by a
factor of 2 - going from 1/250 second
to 1/125 second for example -
doubles the exposure time.

APERTURE

The iris diaphragm in lenses also
controls the amount of light hitting the
sensor. The unit of measure here is the
f-stop or focal ratio, the ratio of lens
focal length divided by the diameter of
the iris. Each jump from f/1, to /1.4,
to f/2,1/2.8, /4, /5.6, t/8 cuts the
amount of light hitting the sensor in
half, i.e. by a factor of two.

1ISO SPEED

Each doubling of the ISO speed from
100 to 200, to 400, 800, 1600, etc.
doubles the “sensitivity” of the sensor,
but also doubles the level of visual
noise, or graininess, in the image.
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While the manual M settings allow control of all
exposure seftings, some eclipse images work fine
using an Auto Exposure mode. But which one?

For those types of eclipse images and time-
lapse movies where | suggest Auto Exposure
can work well, you should use — and indeed may

only be able to use — Aperture Priority. It

provides the greatest range of exposures, to
best accommodate the tremendous range in
brightness from full daylight to twilight when
shooting wide-angle scenes. I'd suggest keeping
ISO to a fixed setting, which I'll specify later in

exposure recommendations.

For movies taken on Auto Exposure, with many
cameras the shutter speed might remain fixed at

1/30 second, with the aperture varying as

needed (if you are shooting with a lens, not a
telescope, that has a variable iris). However,
chances are what the camera will vary is the
ISO speed, going to a high ISO if needed,
resulting in a noisy image when lighting gets
dark. Best to test in twilight scenes to learn how
your camera behaves on Auto as darkness falls.

ker@gmail.com)

APERTURE PRIORITY

Usually marked as A or Av, in this
setting you set the lens aperture, and
the camera will then use its light meter
to set the shutter speed, lengthening or
shortening the shutter speed as
needed. This is the mode | suggest.

SHUTTER PRIORITY

In this mode, often marked as S, T or
Tv, you set the shutter speed, and the
camera will vary the aperture of the
lens as needed. This will work only on
lenses with variable apertures. It will
not work with a camera on a
telescope.

PROGRAM MODE

In Program mode, usually marked P,
the camera will vary both the shutter
speed and aperture as it thinks best for
the scene. It is also possible to set the
ISO to an Auto or “A” setting so it also
varies, increasing as the scene
darkens. I'd suggest not to do this.

PHOTO 101 - AUTO SETTINGS

Av F4.0 100

'3..2..1..9..1..2.'33 &55+(

4 P & B &:

weociol Ly (8] @
Aperture

Tv | 1/30 5100

"3..2..1.9..1..2.73 @3y

4 & B e:
weocio Oy (8] @
Shutter speed
P Canon 6D Screens | E89()0

3..2..1.9..1..2.733 @Ay

=S [4 VB B s

weoocioe Oy (8] @
ISO speed
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SHOOTING VIDEO

You can employ expensive video cameras. But the
phone in your pocket can do a great job as well.
For a memorable capture, just aim and shoot.

A phone camera in 4K movie mode can work
well. Just put it into Auto Exposure (you might
have little choice but to do so). As | showed
earlier, the Ultra-Wide camera should frame the
whole scene. But do put the camera on a tripod
— your audience will not want to watch a dizzying
handheld movie from an excited photographer.
Be sure the camera has enough free storage to
record several minutes of video, enough for the
eclipse and other site videos.

With a phone or point-and-shoot
camera mounted securely on even a
mini or tabletop tripod using an
accessory clamp, such as this SteadyPix
unit from Orion Telescopes, you can
start it before totality, then just let it run
on its own. You'll get steadier images,
and a much happier audience.

And if nothing else, the camera will at
least record the sound.

This is a movie clip with the Sony 5 Mp point-and- shoot camera on Auto
Exposure. It handled the transition from bright Sun to totality very well.
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USING SUPERZOOMS

Superzooms and “bridge” cameras offer lots of
focal length to frame close-ups of the Sun. But
these will need to be tripod-mounted.

This class of compact camera features a fixed,

non-interchangeable lens, but with the ability to
zoom in with equivalent focal lengths of 400mm
to 2000mm! Those will frame the Sun very well.

Most offer an M mode for manually setting
shutter speed and aperture, and perhaps 1SO —
check the instruction book. See later in this and
the next chapter for exposure advice. The main
concern is focusing — auto focus might not lock
onto the eclipsed Sun at the critical moment.
Check if you can manually focus and leave it
there. But do so with the lens zoomed to where
you intend to use it.

While auto exposure settings might work,
exposures will be long enough that at extreme
zoom settings you must put a superzoom like
one of these on a tripod. Fire the shutter using
the self-timer to reduce vibration. Just make
sure warning lights don’t flash, or tape them up.

Product photos are courtesy
of the manufacturers.

Most brands offer a superzoom (all of these were for sale in 2023), with a lens
featuring an equivalent range of 24mm to 1000mm or longer. While the lenses
are long enough to frame the Sun, the small sensors in these cameras will
produce noisier images than DSLRs or mirrorless cameras, especially at higher
ISOs. But if that’s the camera you have, then by all means put it to use.
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CAPTURING OTHER PHENOMENA

The simple camera may be your best tool for
capturing all the ancillary phenomena, such as
projected crescents and sharp shadows.

A good final eclipse story — a presentation to
friends and family, or a movie for posting on
YouTube — requires a lot of what videographers
call “B roll.” This includes overall site shots,
pictures and clips of people, close-ups of gear,
shots of people with goofy filters on — shots that
tell the story of the excitement of the day,
building the tension and suspense, then
delivering the payoff of the big event, both in
images and sound.

These kinds of B roll shots, both stills and
movies, might be best with a dedicated<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>