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Introduction

W

e are literally blinded by the light. The sun
is so bright during the day that we can see
only a blue sky above us, giving the illusion that
there is little else out there. Only when the Earth
rotates away from this light are we able to see the
dazzling display of planets, stars, and galaxies that
surrounds our tiny planet.
For a long time, it was very difficult for the average photographer to capture good images of
this celestial display. Film simply wasn’t light
sensitive enough to capture high quality images
with short exposures. The digital revolution has
changed all of this. With a little practice, anyone
can now capture stunning images of the night sky
with relatively inexpensive equipment.
Astronomers with massive telescopes can still
capture far more distant objects than we are able to
with standard lenses on a DSLR. However, these
lenses can do something that powerful telescopes
cannot. They can capture terrestrial objects in the
foreground, giving context to the scene and tying
everything back to our home planet.
When we capture images of the night sky, we are
able to capture objects spread out over immense
distances. When shooting such distant objects, we
are not just photographing different points in space;
we are also capturing different points in time. The
universe is so vast that some of the photons of light
that reach the camera sensor have been traveling
through the vacuum of space for hundreds, thousands, or even millions of years.
Our nearest celestial neighbor is the moon, which
is a mere 240,000 miles away. Light from the
moon takes a little over a second to reach us. So
when you photograph the moon, you are peering
back one second into the past. Light from Venus,

which is the brightest planet in the sky and the closest one to us, takes between 3-13 minutes to reach
us, depending on where it is in its orbit relative to
Earth. The second brightest planet in the night sky
is Jupiter, the largest of all the planets. Light from
this gas giant takes 35-52 minutes to reach us. The
most distant planet in our solar system is Neptune.
It appears as a tiny speck of light in the sky, indistinguishable from the stars around it. Light from
this planet takes four hours to reach Earth.
While these distances are immense, they are nothing compared to the stars. Light from the nearest
star, Proxima Centauri, takes a little over four years
to reach Earth. Light from the most distant star
we can capture using a wide angle lens under relatively dark skies departed over 16,000 years ago.
At this time in Earth’s history, the great Egyptian
pyramids had not yet been built. Earth was still
gripped in the last ice age, and humans lived as
primitive hunters and gatherers.
Since it takes so long for the light to reach us,
there’s a chance that one of the stars you capture
in a photograph no longer exists. If it was large
enough, it might have exploded in a massive supernova. The dazzlingly bright light from that supernova, however, may not reach Earth for many
more centuries or millennia.
The stars that we can capture in a photograph make
up only a small portion of the Milky Way Galaxy,
which is 100,000 light years across. We can, however, still peer much farther back in time. A standard digital SLR can easily record light from the
Andromeda Galaxy. This galaxy is an unfathomable 15,000,000,000,000,000,000 (15 quintillion)
miles away.
When light left this galaxy 2.5 million years

Previous Page: The Milky Way rises above bizarre rock formations in Utah’s San Rafael Swell. The
Andromeda Galaxy is visible near the upper right. Canon 5D II, 24mm, f2.0, 30 seconds, ISO 6400.
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ago, Homo sapiens had not yet evolved. In fact,
our most distant ancestors in the Homo lineage,
known as Homo habilis, would not evolve for at
least 100,000 more years.
The nearest galaxies are the most distant objects
we can capture with standard camera gear. However, even this represents only a tiny fraction of
the size of the universe. There are approximately
200 billion galaxies stretched over unimaginably
vast spaces. Light from the most distant galaxy
ever observed with the Hubble Space Telescope
departed over 13 billion years ago. At this time,
the universe was a mere 800,000 years old, and it
would be billions of years before the sun and Earth
formed.
Digital cameras allow photographers to capture
detailed photographs of some of these unfathomably distant objects. However, it requires a lot of
expertise to capture these images, as the rules of
photography are oftentimes turned on their head.
When I first started taking photos at night in 2003,
I was faced with the challenge of learning these
rules with equipment that was fairly primitive compared to what we have today. I used a film camera
with superfine grain ISO 100 film to capture very
long exposures that resulted in star trails. If I had
attempted shorter exposures to render the stars as
points of light, the images would have been vastly
underexposed and almost unusable. Film with an
ISO of 800 or 1600 would have worked better for
short exposures, as it is more light sensitive. However, this film is very grainy and doesn’t result in
very good quality images.
In 2006, I started shooting night photos with my
new Canon 5D digital camera. I was able to capture short exposures at night that were superior
to what I could obtain with a film camera. However, these early digital cameras produced large
amounts of noise at night, and it was still difficult
to capture photos with a lot of detail. I had to experiment with many different camera settings and
lenses to discover what worked best. Eventually,
I began creating huge stitched images to minimize
the noise that was so problematic with early digi-

tal cameras. I also experimented with equatorial
mounts, which allowed me to take much longer
exposures while still rendering the stars as round
points of light. Any foreground in these images
was blurred by the movement of the mount. However, digital imaging software had also improved
to the point where I could combine a separate image of the foreground with an image of the night
sky.
Once I captured the images on camera, I was faced
with the challenge of optimizing them on the computer using Adobe Photoshop or Lightroom. Night
photos can be more difficult to process than daytime photos, as they often look very flat and have
a lot of noise. Over time, I developed a workflow
that helped me minimize noise and bring out the
colors and details in the night sky.
With the improvement of digital cameras, night
photography has become increasingly popular.
Places that I once had to himself at night, like
Arches National Park, are often filled with photographers trying to capture dramatic images of the
night sky. However, there is still limited information on how to capture these nightscapes. Much of
this information is scattered throughout the web.
It’s difficult to know what information you should
rely on, as some of it is accurate and some is not.
So I decided to share just about everything I have
learned over the past 12 years in this book.
This book is intended for those who already have
a good understanding of how to use a digital SLR
camera. You should know how focus manually,
how to get a proper exposure when shooting in
manual mode, and how to view and interpret the
histogram. I won’t spend a lot of time going over
the basics, as there are a lot of books that cover
this. I want to focus on the things that are unique
to shooting at night and that are not easy to learn
elsewhere. A good resource for learning the basics
is Nat Coalson’s book Nature Photography Photo
Workshop.
My book is also intended for those with a fundamental understanding of how to process images in
Photoshop and/or Lightroom. You should know
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how to import photos into Lightroom and adjust
them in the Develop module (alternatively, you
can make the same adjustments in Adobe Camera
Raw). You should also know how to use layers in
Photoshop and make selections and masks. Again,
I will focus on specialized post-processing techniques that are geared towards night photography.
Nat Coalson has co-authored a great book with
Rob Sylvan called Lightroom 5: Streamlining Your
Digital Photography Process. Also, Jan Kabili
produces a lot of excellent videos and books on
how to process images. I particularly recommend
her new book Adobe Lightroom and Photoshop for
Photographers Classroom in a Book.
Although these resources are helpful, the best way
to learn is through practice. It’s easier to learn
when shooting during the day, as getting good
quality shots at night can be much more difficult.
However, if you are fairly new to photography and
still want to jump right into night photography, I
recommend starting with Chapters I-VI. These
chapters mostly go over the basics of night photography. You can then skip to Chapter X on postprocessing images at night. The section on Lightroom Adjustments in this chapter is fairly basic,
but the section on Photoshop Adjustments is more
advanced. Once you’re comfortable with this material, you can tackle Chapters VII, VIII, and IX.
These chapters cover more and more advanced
topics, with Chapter IX being suitable for the most
experienced photographers.
The last few chapters discuss some advanced postprocessing techniques. For those who want an indepth demonstration of all of these techniques and
a few new ones, I’ve created a video on post-processing night photos. It is available for purchase
at http://www.collierpublishing.com.
In both this book and the video, I discuss many
different ways of capturing and processing photos, from taking single exposures to combining
multiple exposures. Some people may object to
combining multiple exposures, as they believe it
makes the images “less real.” However, you will
oftentimes need to combine multiple exposures to
reduce noise and increase the quality of the imag-

es. Since noise is an unnatural artifact in images,
it is not “real.” So it could be argued that some
images from multiple exposures are more “real.”
Ultimately, it comes down to your definition of reality and how close you want to keep your images
to that reality.
Some people may define reality as that which we
can see with our own eyes. If a photograph doesn’t
closely match that, it is not “real.” This is, however, nearly impossible to accomplish with night
photos. The camera can capture far more stars
than the eye can see. Just because the stars are not
visible to the naked eye does not make them any
less real.
Also, cameras are designed to create images that
mimic how we see during the day. We see much
differently at night. This is because we see mainly
with rods in our eyes at night vs. cones during the
day. Rods are far more light sensitive, but you
can’t see nearly as much detail with them. Rods
are more sensitive to blue and green wavelengths
of light than to reds. However, you cannot see
color with rods, and unless you have a bright light
source that can be seen with cones, the world at
night appears black and white.
Cameras, on the other hand, still capture things at
night the way we would see them with cones, since
that’s how they were designed. No DSLR camera is able to capture things as we see them with
rods. In post-processing, we could try to dramatically subdue the colors and details in an attempt to
mimic what we see with rods. This would produce
rather dull, monochromatic images. Alternatively,
we can bring out the colors and try to mimic how
we would see if our cones were incredibly light
sensitive. I choose the latter, as I think it’s fascinating to know all the colors and details the camera can “see” at night that we can’t.
Ultimately, there really is no fixed reality. We all
have different ways of interpreting what exists at
night. To some extent, we can only imagine what
the night sky looks like, as we are half-blind to
it. The camera can help bring our imagination to
life.



II. Planning Your Shots
I

f you take the time to plan when it will be best to
photograph at a particular location at night, you
will almost always get results that are superior to an
unplanned shoot.

Choose a medium to large city that is closest to the
spot you will be photographing. Alternatively, you
can enter the exact GPS coordinates where you plan
to photograph and add that location to the list.

There are many things you need to consider before
you ever leave your house. Do you want the Milky
Way in the photograph? Do you want the foreground illuminated by the moon, or do you prefer
to shoot the scene under no moon? Do you want to
try to capture meteors in your image? Do you want
specific planets or constellations in the image? Do
you want any clouds in the sky?

You will next want to change the time and date to
see how the night sky will look at different times.
You can do this by moving the mouse to the bottom left of the screen until a menu pops up. On the
very right side of the menu, you will see buttons
that look like the Play, Fast Forward, and Reverse
buttons on a DVD player. Click on these buttons to
“fast forward” in time, “reverse” back in time, or hit
the Play button to simply move forward in real time.
Alternatively, you can press F5 and enter an exact
time and date.

By planning your shot in advance, you can gain
much more control over the appearance of the final
image. I’ll discuss many of the things you can do to
previsualize your photographs in this chapter.
SOFTWARE PROGRAMS
There are many computer software programs that
can help you plan a photo shoot. I’ll describe some
of my favorites below. The great thing about these
programs is that all of them are free!
Stellarium
Stellarium is a remarkable software program that
shows exactly how the night sky will appear from
any location around the world at any date and time
you choose. This program can be downloaded at
http://www.stellarium.org/. It can also be purchased
as an iTunes or Android app for a small fee.
When you open Stellarium, the first thing you
should do is select a location close to where you
will be photographing. You can do this by pressing
F6. A dialog box will appear that will give you hundreds of locations around the world to choose from.

Stellarium shows the location of the moon and the
planets, which is very helpful as these objects constantly change position in the sky relative to the
stars.
Stellarium is also very useful for previsualizing the
Milky Way. The Milky Way is one of the most dramatic objects to photograph in the sky, and its location changes constantly throughout the night and
throughout the year. By checking Stellarium to see
where the Milky Way will be in the sky, you can
plan for it to be over a specific object, like a rock
formation or a mountain.
You can increase the brightness of the Milky Way
to help previsualize it better. Press F4 to open the
Sky panel, and under Stars you can adjust the Milky
Way Brightness setting. There’s also an option on
the next panel down under Atmosphere that allows
you to simulate light pollution. This can be useful if
you can’t get to a really dark area. Stellarium uses
the Bortle Dark Sky Scale, in which 1 represents
a very dark sky and 9 represents an inner-city sky.

Previous Page: By planning to shoot when there was a quarter moon behind and to the left of me,
I was confident that West Mitten in Monument Valley would be well-lit during the long exposure I
used to capture star trails. Canon EOS 650 film camera, 24mm, f4.0, 2 hours, ISO 100.

IX. Blending Multiple Exposures
E

ven if you use all of the techniques described so
far, there will still be situations where it can be
difficult to capture great night photos.
If you want to photograph a vast, sweeping landscape at night that has both a near foreground and
a very distant background, it is nearly impossible
to evenly illuminate the entire scene with a flashlight. Sometimes you can time the photograph so
that there is a crescent moon behind you that can
illuminate the scene. However, there are situations
when even this will not work.
If you are shooting from inside an alcove or rock
cave, the moon will never be able to fully illuminate
the inside of it. If you are photographing a deep
canyon or have a mountain or cliff face behind you,
the moon may only be able to illuminate the scene
when it is high in the sky. When the moon is too
high, it can produce harsh lighting, just like the sun
does during the day. Also, if you want to capture a
detailed and dramatic image of the Milky Way, even
a crescent moon can obscure the stars too much to
capture the image you want.
Another time you may have difficulty shooting night
photos is if you’re trying to photograph a constellation, but the camera captures so many stars that the
constellation is not recognizable in the image. There
will also be times when you can’t get enough depth
of field in a single exposure to get the foreground
and background of your image in focus.
In situations like these, your best option may be to
take two or more different exposures of the scene
and blend them together in post-processing.
Blending multiple exposures can be a difficult thing
to do well and often requires a lot of skill in Photo-

shop. When done properly, it can be a very valuable
skill for a night photographer. When done improperly, it can be a way to create some truly hideous images! So I recommend becoming proficient in other
techniques in this book before attempting to blend
multiple exposures.
There are many software programs, including Nik’s
HDR Efex Pro, which can blend multiple exposures
to create high dynamic range (HDR) images for
you. For night photos, this will likely not be useful for all situations where you want to blend exposures. Some situations require more specialized
techniques. I therefore recommend learning how to
do this manually in Photoshop. This will give you
the most control over how you want the final image
to appear.
If blending multiple exposures sounds too daunting
to you, I will first discuss a way to mimic the effect
of blending two exposures with a single shot.
BLACK CARD TECHNIQUE
The black card technique (sometimes referred to as
the magic cloth) allows you to mimic the effect of
a graduated neutral density filter. This filter is dark
on one half and light on the other, and it can be used
if one part of the scene is significantly brighter than
the other. You can hold the filter up against your
lens so that the dark part of it blocks the light from
the brighter part of the scene. This will even out
the amount of light that hits the sensor and prevent
you from overexposing or underexposing part of the
shot.
As mentioned in Chapter I, it’s not very practical to
use filters like this at night. Since there is so little
light to work with, you don’t want a filter to block

Previous Page: The Milky Way rises above canyons carved out by the Green River in Canyonlands National
Park. To create this image, I took a shot of the land shortly after sunset and captured a stitched image of the
sky an hour after sunset. I then blended the two images in Photoshop. Nikon D800e; exposure of land: 14mm,
f8.0, 15 seconds, ISO 100; exposures of sky: 50mm, f1.8, 10 seconds, ISO 6400, 28 images stitched together.

X. Post-Processing Night Photos

T

here is a perception among some people today that any work done on an image in Adobe
Lightroom or Photoshop will make the image “less
real” and that the only “real” photos are ones that
come straight out of the camera completely unaltered.
One problem with this belief is that sensors in digital cameras convert photons of light into data that
is represented by a series of 0s and 1s. If you want
something that is completely unaltered from what
the camera recorded, it will be a series of 0s and 1s,
not a photograph.
In order to produce an image, the data captured by
the camera sensors must be converted into pixels,
each of which contains one color value. There is
no “right” way to convert the data into pixels. You
can let the camera or computer software do all the
work, or you can provide input into how you want
the image rendered by adjusting the contrast, white
balance, brightness, etc.
It is my belief that a photographer knows what it
is that they were trying to capture in a photograph
better than the default settings of a software program. By letting the camera or computer software
render the photo, you are not producing an image
that is “more real.” You are instead letting software make all your artistic decisions for you. This
can be especially problematic for night photos, as
the software is designed to optimize photos taken
during the day.
A lot of the work you do in Lightroom and Photoshop is similar to work you would do for all of
your photographs. You will need to adjust the various sliders in Lightroom to begin optimizing the

image. In most cases, you will then want to finalize the image in Photoshop.
There are many lengthy books devoted entirely to
using Lightroom and/or Photoshop. I’m unable to
cover all of this in one chapter. I will therefore
focus more on post-processing techniques that are
important to night photography but not often done
with images taken during the day. You should then
be able to combine these techniques with techniques you use to optimize all of your other photos.
Although there are other software programs available for preparing photographs, most photographers today use Lightroom and/or Photoshop. I
will therefore focus on these two programs, as well
as some plug-ins for these programs.
Lightroom is a software program developed by
Adobe from the ground up specifically for the use
of digital photographers. It is quite a bit easier
to use than Photoshop, which is also intended for
graphic designers and has some features that most
photographers won’t use. However, Photoshop is
a more robust program, and you can do things with
it that you cannot do in Lightroom. So I recommend owning both programs, especially for processing night photos. These photos are usually
more difficult to process than daytime photos and
may require more software tools.
I’ll discuss the general workflow that I use to process my night photos. However, there is no “right
way” to process photos. How you want your images to look is ultimately your decision. You should
try to develop your own style of processing photos
and create images that are most pleasing to you.

Previous Page: The northern lights dance above the Brooks Range near Wiseman, Alaska. If I had relied on the
default settings in my camera or Lightroom to process the image, it would have appeared flat and had a yellow
color cast. To get the image to really stand out and convey how spectacular the northern lights are, I had to
carefully process the image in Lightroom and Photoshop. Canon 5D II, 14mm, f2.8, 10 seconds, ISO 6400.

Appendix
RESOURCES

Lenses

I’ve provided below a list with clickable links to all the
apps, websites, software programs, and photography
equipment that I discussed in the book. You can also
find this list at the below URL. This site will be continually updated with new products that I recommend.

Canon
EF 50mm f/1.8 II

http://www.gcollier.com/gear/
VIDEO TUTORIALS
I’ve produced a video tutorial that gives step-by-step instructions for the post-processing techniques described
in this book and a few new ones. It can be bought at:
http://www.collierpublishing.com/

Nikon
Nikkor 14-24mm f2.8, Nikkor 20mm f/1.8G
Nikkor 50mm f/1.8D, Nikkor 58mm f/1.4G
Rokinon/Samyang/Bower
12mm f/2.8 Fisheye, 14mm f/2.8
24mm f/1.4, 35mm f/1.4
50mm f/1.4, 85mm f/1.4
Sigma
8mm f/3.5 Circular Fisheye
20mm f/1.8, 35mm f/1.4

STARRY NIGHTS CALENDAR

Tamron
150-600mm f/5.0-6.3

I produce the Starry Nights Wall Calendar, which contains dates of all the major celestial events that you may
want to photograph. This can also be found at:

Tokina
11-20mm f/2.8 DX (for cropped sensors)

http://www.collierpublishing.com/

Tripod Legs

WORKSHOPS

Feisol carbon fiber
Gitzo carbon fiber

The Colorado Photography Festival takes place each
year in mid-August, and it always offers one or more
workshops on night photography. Find out more at:

Ball Heads

http://www.coloradophotographyfestival.com

Acratech Ultimate Ballhead
Manfrotto 498RC2

CAMERA EQUIPMENT

Accessories

Cameras

Astrotrac TT320X-AG
GigaPan EPIC Pro Robotic Camera Mount
iOptron SkyTracker
Hoya Pro Softon Type-A filter
Novoflex EOS/NIK-NT Lens Adapter
Tiffen Double Fog 3 filter
Tiffen Grid Star Effect filter
Vello battery grip
Vello Intervalometers
Vello Wired Remote Releases

Digital
Canon 1Dx, 5D Mark III, 6D
Nikon D4s, D610, D750, D810, Df
Sony A7R, A7S
Film
Canon EOS 620, 630, 650
Nikon F100, FM, FM10, or N80/F80,

155
Vello Wireless Remote Releases
Vixen Polarie Star Tracker
LIGHTING EQUIPMENT
Britek PS-200B Battery Powered Strobe Light
Coast HL7 Focusing 196 Lumen LED Headlamp
EagleTac D25C Clicky Neutral White
EagleTac G25C2 MKII Neutral White
Element 1-million Candlepower Spotlight
LED Lenser P7.2 LED Flashlight
Neewer 160 LED Panel
Nitecore Tiny Monster TM26
Proton Pro (for preserving night vision)
Roscolux Swatchbook
Rosco Cinegel Swatchbook (Large) 3x5”
Vizeri VZ230
CLOTHING
Heat Factory Pop-Top Mittens with Glove Liner
NEOS Overshoes
Verseo ThermoGloves
SURVIVAL GEAR
Fast Find Personal Locator Beacon
SPOT Satellite GPS Messenger
WEBSITES
astroclub.tau.ac.il/ephem/LunarOcc/PlanetsConj/
auroraforecast.gi.alaska.edu/
blue-marble.de/nightlights/ (light pollution)
ClearDarkSky.com (cloud forecast)
djlorenz.github.io/astronomy/lp2006/ (light pollution)
dofmaster.com/dofjs.html (depth of field calculator)
DxOMark.com (equipment reviews)
go-astronomy.com/solar-system/planets-conjunctions.htm
heavens-above.com (satellites)
SeaSky.org/astronomy/astronomy-calendar-current.html
amsmeteors.org/meteor-showers/meteor-shower-calendar/

spaceweatherlive.com/en/auroral-activity/aurora-forecast
tidesonline.noaa.gov/
timeanddate.com/eclipse/list.html
VolcanoDiscovery.com
WeatherUnderground.com
SOFTWARE PROGRAMS
Auto Pano Pro
Deep Sky Stacker

Google Earth
Helicon Focus
Hugin
Lightroom
Magic Lantern
Microsoft Image Composite Editor (ICE)
Photoshop
PT Gui
StarStaX
Startrails.exe
Stellarium
The Photographer’s Ephemeris
PHOTOSHOP PLUG-INS
Advanced Stacker Plus
Astronomy Tools Actions Set
Floris Van Breugel’s Star Trail Stacker
Nik Sharpener Pro
Nik Silver Efex Pro
PhotoKit Sharpener 2
Sam Waguila’s StarTrail Stacker
Star Spikes Pro
Tony Kuyper’s Luminosity Masks
Topaz DeNoise
ITUNES APPS
Aurora Forecast
Dark Sky Finder
Google Earth
myCSC
PhotoPills
Stellarium
Triggertrap
Weather Underground
ANDROID APPS
Aurora Alert
Aurora Buddy
Clear Sky Droid
DSLR Remote
Google Earth
Loss of the Night
Photo Tools
Sky Safari
Stellarium
The Photographer’s Ephemeris
Weather Underground

156

Collier’s Guide to Night Photography

INDEX
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750 method, 115, 116

A

Accessories
Batteries, 19, 69
Battery grip, 19, 69, 100
Bubble level, 22, 47, 112, 114
Dew heater, 22
Equatorial mount, 8, 17, 65-66, 71,
130-132
Filters, 21-22, 64, 67, 83, 88, 123, 135
Color filters (for flashlights), 83, 88
Fog filters, 22, 135
Graduated ND filter, 123-124
Neutral density filter, 67
Polarizer, 67
Star filter, 22, 64
Flashlights, 24-25, 45-46, 55, 82-84
Headlamps, 24-25, 86-87, 91
Laser pointer, 55
LED panels, 84-86
Lens cleaning cloth, 22-23
Leveling base, 112
Memory cards, 19
Navigational tools, 25, 94
Polar scope, 131-132
Remote shutter releases / intervalometers,
19-21, 65, 69, 91, 98, 103, 114
Robotic camera mount, 112
Strobe lights, 45, 86
Survival gear, 25
Airglow, 45, 75, 117, 139
Airplane lights, 70-71
Alaska photos,
Fairbanks, 47
Wiseman, 14, 23, 35, 51, 73, 114-115, 136
Android apps
Aurora Alert, 73
Aurora Buddy, 73
DSLR Remote, 32
Photo Tools, 32, 57, 101

Sky Safari, 32
Andromeda Galaxy, 6, 7-8, 36
Arizona photos, 27, 64, 66, 92, 106
Astrophotography, 130

B

Belt of Venus, 38
Bioluminescence, 79
Black card technique, 123-124
Blending multiple exposures, 9, 22, 45, 46,
53, 63, 65, 66, 81, 88, 101-109, 123-135

C

California, Mission Bay, 79
Camera settings
Aperture, 49, 72, 98-100, 101, 103-104,
113, 126
Built-in level, 22
Focusing, 53-57, 97-98, 132, 134
Depth of field, 13-16, 32, 42, 43, 49,
56-57, 103-104, 111, 112, 123, 126,
132
Hyperfocal distance, 32, 56-57, 132
High ISO Noise Reduction, 60-61
Histogram, 53, 72, 74, 77
Interval timer, 20-21, 69, 103
ISO, 11, 12, 51-52, 69, 72, 74, 77, 78, 88,
101, 104, 124, 125, 140
LCD screen, 52, 53, 54, 56, 58, 90, 104,
124
Live View, 54, 55
Long Exposure Noise Reduction, 59-60,
93, 100, 101, 103, 109, 114, 124, 125,
129, 130, 150
Mirror lock-up, 65, 103
RAW / JPEG, 58, 60-61, 138
Rule of 500, 50-51, 63, 72, 78, 113, 124,
125, 150
Self-timer, 20, 91, 103
Shutter speed, 49-51, 74, 77, 98, 101-103,
135
White balance, 57-58, 61, 138-139

Appendix

Cameras,
Digital cameras, 8, 11-12
Film cameras, 8, 12, 96-100, 109
Canada photos, 10, 40, 58, 61, 73, 113
Celestial Equator, 96
Clothing
Hand and foot warmers, 22, 23
Heat Factory Pop-Top Mittens, 23
Merino wool, 23
NEOS Overshoes, 24
Verseo ThermoGloves, 23-24
Colorado photos
Alamosa, 62, 72
Hovenweep Nat’l Monument, 34
Mayflower Gulch, 44
Mount Bross, 87
Mushroom Rocks, 128
Paradise Divide, 118-119
Pawnee National Grasslands, 28-29, 99
Rocky Mountain National Park, 70
Comets, 71, 131
Constellations, 22, 36, 68, 69, 134, 147, 149
Big Dipper (Ursa Major), 43, 68, 93-94,
134
Cassiopeia, 94
Orion, 36, 43, 68, 91, 134
Costa Rica photos, 96, 110

D

Dinoflagellates, 79

E

Earth’s shadow, 38
Eclipses,
Lunar, 32, 65-66, 131, 135
Solar, 32, 66-67

F

Firefly Squid, 79
Focus stacking, 15, 42, 46, 49, 56, 60, 85, 86,
111, 132-133, 152
Forest fires, 53, 77-78

G

Golden Mean, 46

H

Hawaii photos, 18, 76-77

I

Iceland photos, 1, 73, 74, 76, 89
Indonesia, 76
International Space Station, 71
Italy, 76
iTunes apps
Aurora Forecast, 73
PhotoPills, 32, 57, 101

J

Japan, Toyoma Bay, 79

L

Lava, 18, 53, 76-77
Leading lines, 46
Lens aberrations
Chromatic aberration, 13, 55, 105, 142
Coma, 13, 49, 113, 116
Distortion, 142
Vignetting, 13, 103, 116, 117, 119, 131,
142, 147
Lenses, 12-18
Parfocal lenses, 54
Varifocal lenses, 54, 55
Light painting, 20, 81-91, 102, 147, 152
Light pollution, 27-28, 31-32, 33, 44-45, 75,
149
Lightning, 20, 21, 59, 62, 71-72, 78, 79

M

Magellanic Clouds, 36
Maldives, Vaadhoo Island, 79
Meteor showers
Geminids, 36, 68, 70
Leonids, 68
Perseids, 37, 68
Radiant, the 69-71
Meteors, 20, 32, 59, 68-71, 81
Milky Way, 6, 7, 16, 27, 28-29, 32, 33,
36-37, 39, 41, 43, 45, 54, 60, 67, 81, 84,
85, 111, 116, 117, 120-121, 122, 123, 125,
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134, 138, 139, 144, 148, 151
Moon, 7, 27-28, 32, 33-36, 38, 39, 42, 44,
49, 51, 53, 54, 63-66, 67, 68, 75, 78, 81,
90, 91, 98-100, 101, 103, 104, 108-109,
123, 124, 135, 139, 143
Moonbows, 78, 79

N

New Jersey, Manasquan Beach, 79
New Zealand, Waitomo Caves, 79
Night vision, 9, 25, 78
Noctilucent clouds, 75-76
Noise, 8, 11, 33, 34, 36, 49, 58-61, 63, 104,
111, 124, 127, 141-142, 143-144, 146,
149-150, 153
Dark frames, 59, 101, 104, 105, 106, 108,
124, 125, 130, 131, 150
Dark noise, 59-60, 93, 100, 101, 103, 109,
124, 125, 129, 130, 141, 150
Flat frames, 131
Photon noise, 59-61, 125, 141
Offset/bias frames, 131
Read noise, 61, 131
North Star, 32, 71, 93-94, 96, 131
Northern lights, 10, 14, 23, 35, 40, 47, 51,
53, 58, 61, 73-75, 89, 111, 112, 113, 114115, 136
Norway, 73

P

Papua New Guinea, 76
Parallax, 111
People, including, 45, 91
Planetary conjunctions, 32, 68
Planets
Earth, 7, 28-29, 36, 38, 64, 66, 67, 68, 93,
130
Jupiter, 7, 38, 39, 68, 109
Mars, 68, 135
Mercury, 68
Neptune, 7, 68
Saturn, 68
Uranus, 68
Venus, 7, 37, 38, 39, 68, 109, 138
Post-processing techniques

Black and white conversion, 151-152
Blending exposures, 123-135
Curves adjustments, 145
Dodging and burning, 84, 90, 127,
146-147, 149, 151
Enlarging star size, 133-135, 147-149
Focus stacking, 132-133
HDR images, 123
Lens corrections, 142
Levels adjustments, 144
Lightroom adjustments, basic, 138-140
Luminosity masks, 127, 139, 144-145,
146, 147, 148, 153
Minimizing light pollution, 149
Minimizing star trails, 150-151
Noise reduction, 141-142, 143-144,
149-150
Sharpening, 141, 152-153
Star trails, 104-108
Stitching images, 116-121
Vibrance / saturation, 145-146
Proxima Centauri, 7
Puerto Rico, Mosquito Bay, 79

R

Reciprocity failure, 100, 101
Rule of Thirds, 46-47

S

Satellites, 70-71
Sirius, 36, 68
Software programs
Advanced Stacker Plus, 108
Astronomy Tools Actions Set, 22, 108
Auto Pano Pro, 120-121
DeepSkyStacker, 131
Floris Van Bruegel’s script, 104-105, 106
Google Earth, 28-29
HDR Efex Pro, 123
Helicon Focus, 133
Hugin, 120
Lightroom, Adobe, 9, 59-60, 61, 104-106,
116-118, 137, 138-143, 151-152, 153
Magic Lantern, 20, 103
Microsoft ICE, 119-120
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Nik Sharpener Pro, 153
Nik Silver Efex Pro, 152
PhotoKit Sharpener, 152-153
Photographer’s Ephemeris, The, 28
Photoshop, Adobe, 9, 59-60, 63-64, 71,
104, 106, 107-108, 118-119, 121,
125-126, 127, 128, 129-130, 131,
132-133, 134, 135, 137, 138, 140,
143-153
PT Gui, 121
Sam Waguila’s script, 108
Star Spikes Pro, 22, 108, 149
StarStax, 108
Startrails.exe, 107
Stellarium, 27-28, 67, 120
Topaz DeNoise, 61, 142, 143-144
Southern lights, 73
Star trails, 12, 15, 20, 27, 32, 36, 49, 59, 60,
78, 93-109, 150-151
Comet-like star trails, 107-108
Moon trails, 64, 101, 108-109
Starry Nights Calendar, 32
Stitched images, 8, 14-16, 47, 59, 74-75, 85,
86, 111-121, 122, 127-129, 130, 131, 147
Sunspots, 73, 75
Sunstar effect, 63-64, 67

T

Tides, 39
Tripods
Legs, 18
Ball heads, 18-19, 112, 114-115, 116
Panoramic heads, 111, 115
3-way pan/tilt heads, 112, 115, 132
Twilight, 138
Astronomical, 39, 126, 128, 139
Civil, 37-38, 65, 75, 126
Nautical, 39, 65, 104

U

United Kingdom, Norfolk
Utah photos
Arches Nat’l Park, 12, 20, 38, 50, 55,
69, 82, 95, 98, 101, 105, 109, 116, 117,
120-121, 133, 138, 141, 144, 146, 148,

151, 221
BLM lands, 3, 16, 39, 45, 56, 64, 67, 85,
95, 134, 135
Bryce Canyon Nat’l Park, 129
Canyon Rims Rec. Area, 48, 60, 80, 86,
102,152
Canyonlands Nat’l Park, 30, 91, 122,
125, 126, 127
Capitol Reef Nat’l Park, 24
Castle Valley, 79
Escalante Nat’l Monument, 33, 43, 94
Goblin Valley State Park, 54
Hovenweep Nat’l Monument, 34
La Sal Mountains, 78
San Rafael Swell, 6, 57, 97

V

Vanuatu, 76
Vietnam, Halong Bay, 79
Virgin Islands photos, 37
Volcanoes, 76-77, 96, 110

W

Websites
Astronomy Calendar, 32
Clear Dark Sky, 31
DxOMark, 11
DOF Master, 57
Light Pollution Atlas, 31-32
Tides Online, 39
Volcano Discovery, 76
Weather Underground, 30-31

Z

Zodiacal light, 37, 75, 81

If you enjoyed this sample of “Collier’s Guide to Night
Photography,” you can purchase the full version at:
www.collierpublishing.com/Night-Photography-Guide.htm.

