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Grant Collier grew up in the foothills above Denver 
and spent much of his childhood exploring Colora-
do’s Rocky Mountains.  Grant took up photography 
while attending college in Los Angeles.  He found 
endless photographic opportunities in the Desert 
Southwest while driving to and from L.A. 

After graduating from college in 1996, Grant began 
a photographic career that had him following, quite 
literally, in the footsteps of his great-great-grand-
father, the pioneer photographer Joseph Collier.  
Grant traveled throughout Colorado taking photos 
from the exact same spots that Joseph had taken 
his images over one-hundred years earlier.  These 
photographs were published in the book Colorado: 
Yesterday & Today in 2001. 

In 2003, Grant began taking photos at night with 
his film camera.  This quickly grew into an obses-
sion, and a few years later he began shooting night 
photos with a digital camera.  These early cameras 
produced large amounts of noise at night, so Grant 
experimented with different techniques to minimize 

the noise and produce high quality images.  Over the 
years, he learned new ways of shooting and process-
ing photos that dramatically improved his images.  

Grant now produces the Starry Nights Wall Calen-
dar, which features his night photography and in-
cludes dates of major astronomical events.  He also 
publishes a Colorado wall calendar, featuring im-
ages from his home state.

Grant has authored numerous photography books, 
including Colorado’s National Parks & Monuments, 
Arches National Park by Day & Night, and Moab, 
Utah by Day & Night.  His images have also been 
featured in magazines throughout the United States 
and Europe.

You can see more of Grant’s photos and books at  
GCollier.com and CollierPublishing.com.  If you 
are interested in taking a workshop on night pho-
tography, you can join the Colorado Photography 
Festival, which Grant organizes each year.  Find out 
more at ColoradoPhotographyFestival.com.  
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Introduction



We 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 av-
erage 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, thou-
sands, 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 clos-
est 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, indis-
tinguishable from the stars around it.  Light from 
this planet takes four hours to reach Earth.

While these distances are immense, they are noth-
ing 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 rela-
tively 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 su-
pernova.  The dazzlingly bright light from that su-
pernova, 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, how-
ever, still peer much farther back in time.  A stan-
dard digital SLR can easily record light from the 
Andromeda Galaxy.  This galaxy is an unfathom-
able 15,000,000,000,000,000,000 (15 quintillion) 
miles away.

When light left this galaxy 2.5 million years 

Introduction

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. How-
ever, 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 unfathom-
ably 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 com-
pared 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.  How-
ever, 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 cap-
ture short exposures at night that were superior 
to what I could obtain with a film camera.  How-
ever, 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 ex-
periment 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.  How-
ever, digital imaging software had also improved 
to the point where I could combine a separate im-
age 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 com-
puter using Adobe Photoshop or Lightroom.  Night 
photos can be more difficult to process than day-
time 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 photog-
raphers trying to capture dramatic images of the 
night sky.  However, there is still limited informa-
tion 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 funda-
mental 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 tech-
niques 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 pho-
tography.  You can then skip to Chapter X on post-
processing images at night.  The section on Light-
room Adjustments in this chapter is fairly basic, 
but the section on Photoshop Adjustments is more 
advanced.  Once you’re comfortable with this ma-
terial, 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 post-
processing techniques.  For those who want an in-
depth demonstration of all of these techniques and 
a few new ones, I’ve created a video on post-pro-
cessing 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 pho-
tos, 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 re-
ality 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, how-
ever, 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 cam-
era is able to capture things as we see them with 
rods.  In post-processing, we could try to dramati-
cally 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 fasci-
nating to know all the colors and details the cam-
era 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.

http://www.collierpublishing.com/Instructional-Videos.htm
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If 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.

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 fore-
ground 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?

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 hun-
dreds of locations around the world to choose from.  

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.  

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 bot-
tom 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.

Stellarium shows the location of the moon and the 
planets, which is very helpful as these objects con-
stantly 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 dra-
matic objects to photograph in the sky, and its lo-
cation 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.  

II. Planning Your Shots

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.

http://www.stellarium.org/
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=https%3A%2F%2Fitunes.apple.com%2Fus%2Fapp%2Fstellarium-mobile-sky-map%2Fid643165438%3Fmt%3D8
https://play.google.com/store/apps/details?id=com.noctuasoftware.stellarium&hl=en


IX. Blending Multiple Exposures



Even 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 land-
scape 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 flash-
light.  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 constella-
tion, 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 improp-
erly, it can be a way to create some truly hideous im-
ages!  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 use-
ful for all situations where you want to blend ex-
posures.  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 

IX. Blending Multiple Exposures

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.

https://www.google.com/nikcollection/
https://www.google.com/nikcollection/


X. Post-Processing Night Photos



There is a perception among some people to-
day 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 unal-
tered.

One problem with this belief is that sensors in digi-
tal 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 pro-
gram.  By letting the camera or computer software 
render the photo, you are not producing an image 
that is “more real.”  You are instead letting soft-
ware 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 Pho-
toshop is similar to work you would do for all of 
your photographs.  You will need to adjust the vari-
ous sliders in Lightroom to begin optimizing the 

image.  In most cases, you will then want to final-
ize 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 tech-
niques you use to optimize all of your other pho-
tos.

Although there are other software programs avail-
able for preparing photographs, most photogra-
phers 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 recom-
mend owning both programs, especially for pro-
cessing 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 pro-
cess my night photos.  However, there is no “right 
way” to process photos.  How you want your imag-
es 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.

X. Post-Processing Night Photos

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.

http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=http%3A%2F%2Fwww.adobe.com%2Fcreativecloud%2Fphotography.html
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=http%3A%2F%2Fwww.adobe.com%2Fcreativecloud%2Fphotography.html
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=http%3A%2F%2Fwww.adobe.com%2Fcreativecloud%2Fphotography.html


Appendix

RESOURCES
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 con-
tinually updated with new products that I recommend.  

http://www.gcollier.com/gear/

VIDEO TUTORIALS

I’ve produced a video tutorial that gives step-by-step in-
structions for the post-processing techniques described 
in this book and a few new ones.  It can be bought at:

http://www.collierpublishing.com/

STARRY NIGHTS CALENDAR

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

http://www.collierpublishing.com/

WORKSHOPS

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:

http://www.coloradophotographyfestival.com

CAMERA EQUIPMENT

Cameras

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, 

Lenses

Canon 
EF 50mm f/1.8 II

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

Tamron 
150-600mm f/5.0-6.3

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

Tripod Legs

Feisol carbon fiber
Gitzo carbon fiber

Ball Heads

Acratech Ultimate Ballhead
Manfrotto 498RC2

Accessories

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

http://www.gcollier.com/gear/
http://www.collierpublishing.com/Instructional-Videos.htm
http://www.collierpublishing.com/Best-Photography-Calendars.htm
http://www.coloradophotographyfestival.com
http://www.bhphotovideo.com/c/product/827036-REG/Canon_5253B002_EOS_1D_X_EOS_Digital.html/BI/1682/KBID/2251/kw/CAE1DX
http://www.bhphotovideo.com/c/product/847545-REG/Canon_5260A002_EOS_5D_Mark_III.html/BI/1682/KBID/2251/kw/CAE5D3
http://www.bhphotovideo.com/c/product/892349-REG/Canon_8035b002_EOS_6D_Digital_Camera.html/BI/1682/KBID/2251/kw/CAE6D
http://www.bhphotovideo.com/c/product/1024081-REG/nikon_d4s_digital_slr_camera.html/BI/1682/KBID/2251/kw/NID4S
http://www.bhphotovideo.com/c/product/1008264-REG/nikon_d_610_digital_slr_body.html/BI/1682/KBID/2251/kw/NID610
http://www.bhphotovideo.com/c/product/1082599-REG/nikon_d750_dslr_camera_body.html/BI/1682/KBID/2251/kw/NID750/DFF/d10-v2-t1-xNID750
http://www.bhphotovideo.com/c/product/1062499-REG/nikon_d_810_digital_slr_body.html/BI/1682/KBID/2251/kw/NID810
http://www.bhphotovideo.com/c/product/1013089-REG/nikon_1526_df_dslr_camera_silver.html/BI/1682/KBID/2251/kw/NIDFS
http://www.bhphotovideo.com/c/product/1008112-REG/sony_ilce7r_b_a7r_mirrorless_digital_camera.html/BI/1682/KBID/2251/kw/SOA7RB
http://www.bhphotovideo.com/c/product/1044728-REG/sony_ilce7s_b_alpha_a7s_mirrorless_digital.html/BI/1682/KBID/2251/kw/SOA7SB
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=http%3A%2F%2Fwww.ebay.com%2Fsch%2Fi.html%3F_from%3DR40%26_trksid%3Dp2050601.m570.l1313.TR2.TRC1.A0.H0.Xcanon%2Beos%2B620.TRS0%26_nkw%3Dcanon%2Beos%2B620%26_sacat%3D0
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=http%3A%2F%2Fwww.ebay.com%2Fsch%2Fi.html%3F_odkw%3Dcanon%2Beos%2B620%26_from%3DR40%26_osacat%3D0%26_from%3DR40%26_trksid%3Dp2045573.m570.l1313.TR0.TRC0.A0.H0.Xcanon%2Beos%2B630.TRS1%26_nkw%3Dcanon%2Beos%2B630%26_sacat%3D0
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=http%3A%2F%2Fwww.ebay.com%2Fsch%2Fi.html%3F_odkw%3Dcanon%2Beos%2B630%26_from%3DR40%257CR40%26_osacat%3D0%26_from%3DR40%26_trksid%3Dp2045573.m570.l1313.TR10.TRC1.A0.H0.Xcanon%2Beos%2B650.TRS0%26_nkw%3Dcanon%2Beos%2B650%26_sacat%3D0
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=http%3A%2F%2Fwww.ebay.com%2Fsch%2Fi.html%3F_odkw%3Dcanon%2Beos%2B650%26_from%3DR40%257CR40%257CR40%26_osacat%3D0%26_from%3DR40%26_trksid%3Dp2045573.m570.l1313.TR9.TRC1.A0.H0.Xnikon%2Bf100.TRS0%26_nkw%3Dnikon%2Bf100%26_sacat%3D0
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=http%3A%2F%2Fwww.ebay.com%2Fsch%2Fi.html%3F_odkw%3Dnikon%2Bf100%26_from%3DR40%257CR40%257CR40%257CR40%26_osacat%3D0%26_from%3DR40%26_trksid%3Dp2045573.m570.l1313.TR11.TRC1.A0.H0.Xnikon%2BFM.TRS0%26_nkw%3Dnikon%2BFM%26_sacat%3D0
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=http%3A%2F%2Fwww.ebay.com%2Fsch%2Fi.html%3F_odkw%3Dnikon%2BFM%26_from%3DR40%257CR40%257CR40%257CR40%257CR40%26_osacat%3D0%26_from%3DR40%26_trksid%3Dp2045573.m570.l1313.TR4.TRC1.A0.H0.Xnikon%2BFM10.TRS0%26_nkw%3Dnikon%2BFM10%26_sacat%3D0
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=http%3A%2F%2Fwww.ebay.com%2Fsch%2Fi.html%3F_odkw%3Dnikon%2Bf80%26_from%3DR40%257CR40%257CR40%257CR40%257CR40%257CR40%257CR40%257CR40%26_osacat%3D0%26_from%3DR40%26_trksid%3Dp2045573.m570.l1313.TR11.TRC1.A0.H0.Xnikon%2Bd80.TRS0%26_nkw%3Dnikon%2Bd80%26_sacat%3D0
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=http%3A%2F%2Fwww.ebay.com%2Fsch%2Fi.html%3F_odkw%3Dnikon%2Bn80%26_from%3DR40%257CR40%257CR40%257CR40%257CR40%257CR40%257CR40%26_osacat%3D0%26_from%3DR40%26_trksid%3Dp2045573.m570.l1313.TR11.TRC1.A0.H0.Xnikon%2Bf80.TRS0%26_nkw%3Dnikon%2Bf80%26_sacat%3D0
http://www.bhphotovideo.com/c/product/12142-USA/Canon_2514A002_Normal_EF_50mm_f_1_8.html/BI/1682/KBID/2251/kw/CA5018EF2/DFF/d10-v2-t1-xCA5018EF2
http://www.bhphotovideo.com/c/product/520635-USA/Nikon_2163_AF_S_Zoom_Nikkor_14_24mm.html/BI/1682/KBID/2251/kw/NI142428GAFS/DFF/d10-v2-t1-xNI142428GAFS
http://www.bhphotovideo.com/c/product/1082607-REG/nikon_20mm_f_1_8g_fx_lens.html/BI/1682/KBID/2251/kw/NI2018
http://www.bhphotovideo.com/c/product/247091-GREY/Nikon_2137_Normal_AF_Nikkor_50mm.html/BI/1682/KBID/2251/kw/NI5018DAF/DFF/d10-v2-t1-xNI5018DAF-GR
http://www.bhphotovideo.com/c/product/1010026-REG/nikon_2210_af_s_nikkor_58mm_f_1_4g.html/BI/1682/KBID/2251/kw/NI5814/DFF/d10-v2-t1-xNI5814
http://www.bhphotovideo.com/c/buy/rokinon_12mm_f_2_8_Fisheye/Ntt/rokinon%2B12mm%2Bfisheye%2BUMC%2BIF%2BNSC%2BED%252F2.8%2BFisheye/N/0/kw/search/BI/1682/KBID/2251/DFF/d10-v1-t12
http://www.bhphotovideo.com/c/buy/Rokinon_14mm_Ultra_Wide_Angle_2_8_IF_ED_UMC_/Ntt/Rokinon%2B14mm%2BUltra%2BWide-Angle%2B2.8%2BIF%2BED%2BUMC%2B/N/0/kw/search/BI/1682/KBID/2251/DFF/d10-v1-t12
http://www.bhphotovideo.com/c/buy/samyang_24mm_1_4_ED_AS_UMC_Wide_Angle_Lens/Ntt/samyang%2B24mm%2B1.4%2BED%2BAS%2BUMC%2BWide-Angle%2BLens/N/0/kw/search/BI/1682/KBID/2251/DFF/d10-v1-t12
http://www.bhphotovideo.com/c/buy/rokinon_35mm_1_4_AS_UMC_Lens/Ntt/rokinon%2B35mm%2B1.4%2BAS%2BUMC%2BLens/N/0/kw/search/BI/1682/KBID/2251/DFF/d10-v1-t12
http://www.bhphotovideo.com/c/buy/Rokinon_50mm_1_4_AS_IF_UMC_Lens/Ntt/Rokinon%2B50mm%2B1.4%2BAS%2BIF%2BUMC%2BLens/N/0/kw/search/BI/1682/KBID/2251/DFF/d10-v1-t12
http://www.bhphotovideo.com/c/buy/samyang_85mm_1_4/Ntt/samyang%2B85mm%2B1.4/N/0/kw/search/BI/1682/KBID/2251/DFF/d10-v1-t12
http://www.bhphotovideo.com/c/buy/sigma_8mm_3_5_Circular_Fisheye/Ntt/sigma%2B8mm%2B3.5%2BCircular%2BFisheye/N/0/kw/search/BI/1682/KBID/2251/DFF/d10-v1-t12
http://www.bhphotovideo.com/c/buy/Sigma_Super_Wide_Angle_20mm_1_8/Ntt/Sigma%2BSuper%2BWide%2BAngle%2B20mm%2B1.8/N/0/kw/search/BI/1682/KBID/2251/DFF/d10-v1-t12
http://www.bhphotovideo.com/c/buy/tamron_SP_150_600/Ntt/tamron%2BSP%2B150-600/N/0/kw/search/BI/1682/KBID/2251/DFF/d10-v1-t12
http://www.bhphotovideo.com/c/buy/Tokina_11_20mm_2_8_DX/Ntt/Tokina%2B11-20mm%2B2.8%2BDX/N/0/kw/search/BI/1682/KBID/2251/DFF/d10-v1-t12
http://www.bhphotovideo.com/c/buy/feisol_carbon_fiber_tripod_legs/Ntt/feisol%2Bcarbon%2Bfiber%2Btripod%2Blegs/N/0/kw/search/BI/1682/KBID/2251/DFF/d10-v1-t12
http://www.bhphotovideo.com/c/search/atclk/ci/2636/N/4291756623+4291074169+4291757696+4291756358+4291757702+4291757700+4291757698+4291757697/Ntt/gitzo+carbon+fiber+tripod+legs/BI/1682/KBID/2251/DFF/d10-v1-t14
http://www.bhphotovideo.com/c/product/327811-REG/Acratech_1115_Ultimate_Ballhead_w_Quick.html/BI/1682/KBID/2251/kw/ACUBHQRKRLDP/DFF/d10-v2-t1-xACUBHQRKRLDP
http://www.bhphotovideo.com/c/product/660311-REG/Manfrotto_498RC2_498RC2_Midi_Ball_Head.html/BI/1682/KBID/2251/kw/MA498RC2/DFF/d10-v2-t1-xMA498RC2
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=http%3A%2F%2Fwww.adorama.com%2FATTT320X.html
http://www.bhphotovideo.com/c/product/689699-REG/Giga_Pan_EPIC_PRO_EPIC_Pro_Robotic_Camera.html/BI/1682/KBID/2251/DFF/d10-v21-t1-x242174
http://www.bhphotovideo.com/c/product/979344-REG/ioptron_3302b_skytracker_camera_mount_with.html/BI/1682/KBID/2251/DFF/d10-v21-t1-x440284
http://www.bhphotovideo.com/c/buy/Hoya_Softon_A_Pro_1_Digital_Multi_Coated_Glass_Filter/Ntt/Hoya%2BSofton-A%2BPro%2B1%2BDigital%2BMulti-Coated%2BGlass%2BFilter/N/0/kw/search/BI/1682/KBID/2251/DFF/d10-v1-t12
http://www.bhphotovideo.com/c/product/724050-REG/Novoflex_EOSNIK_NT_EOS_NIK_NT_Lens_Adapter_for.html/BI/1682/KBID/2251/DFF/d10-v21-t1-x250400
http://www.bhphotovideo.com/c/buy/Tiffen_Double_Fog_3_filter/Ntt/Tiffen%2BDouble%2BFog%2B3%2Bfilter/N/0/kw/search/BI/1682/KBID/2251/DFF/d10-v1-t12
http://www.bhphotovideo.com/c/buy/Tiffen_6pt_Grid_Star_Effect_filter/Ntt/Tiffen%2B6pt%2BGrid%2BStar%2BEffect%2Bfilter/N/0/kw/search/BI/1682/KBID/2251/DFF/d10-v1-t12
http://www.bhphotovideo.com/c/buy/Battery-Holders-Grips/ci/10044/N/4288586266/BI/1682/KBID/2251/DFF/d10-v1-t14
http://www.bhphotovideo.com/c/search/atclk/ci/4948/N/4077634555+4095985223/BI/1682/KBID/2251/DFF/d10-v1-t14
http://www.bhphotovideo.com/c/search/atclk/N/4077634555+4095985225/BI/1682/KBID/2251/DFF/d10-v1-t14
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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

http://www.bhphotovideo.com/c/search/atclk/N/4077634555+4013440098+4095985224+4013440097+3983853683/BI/1682/KBID/2251/DFF/d10-v1-t14
http://www.bhphotovideo.com/c/product/843972-REG/Vixen_Optics_35505_Polarie_Star_Tracker.html/BI/1682/KBID/2251/DFF/d10-v21-t1-x344937
http://www.amazon.com/Britek-PS-200B-Battery-Powered-Strobe/dp/B003TY76G0/ref=sr_1_1?s=electronics&ie=UTF8&qid=1426570981&sr=1-1&keywords=Britek+PS-200B+Battery+Powered+Strobe+Light
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=http%3A%2F%2Fwww.ebay.com%2Fitm%2FCoast-HL7-Focusing-LED-Headlamp-Clam-Pack-19284-%2F191476096991%3Fpt%3DLH_DefaultDomain_0%26hash%3Ditem2c94dd5fdf
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=http%3A%2F%2Fwww.ebay.com%2Fitm%2FUSA-EagleTac-D25C-Clicky-Neutral-White-XM-L-LED-Flashlight-397-Lumens-%2F140958235205
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=http%3A%2F%2Fwww.ebay.com%2Fitm%2FUSA-EagleTac-G25C2-MKII-Neutral-White-XM-L2-T6-Flashlight-%2F130949852482
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=http%3A%2F%2Fwww.sportsmansguide.com%2Fproduct%2Findex%2Felement-1-million-candlepower-spotlight%3Fa%3D1711207
http://www.bhphotovideo.com/c/product/1046893-REG/led_lenser_880004_p7_2_led_flashlight.html/BI/1682/KBID/2251/DFF/d10-v21-t1-x523652
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=http%3A%2F%2Fwww.ebay.com%2Fitm%2FNEEWER-160-LED-CN-160-Dimmable-Camera-Camcorder-Video-Light-For-Canon-Nikon-SLR-%2F190978963016%3Fpt%3DLH_DefaultDomain_0%26hash%3Ditem2c773bb648
http://www.bhphotovideo.com/c/product/1018815-REG/nitecore_tm26_quadray_rechargeable_led.html/BI/1682/KBID/2251/DFF/d10-v21-t1-x495477
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=http%3A%2F%2Fwww.rakuten.com%2Fprod%2Flri-ppro-proton-pro-white-red-2-colors-in-1-led-flashlight-1-pack%2F217326828.html%3FlistingId%3D289522911%26sclid%3Dpla_google_Micro-Tools%26adid%3D29963%26gclid%3DCLee7oLTrsQCFYc7aQodDpsA9w
http://www.bhphotovideo.com/c/product/45189-REG/Rosco_950SBLUX0103_Roscolux_Swatchbook.html/BI/1682/KBID/2251/DFF/d10-v21-t1-x272622
http://www.bhphotovideo.com/c/product/45185-REG/Rosco_950SBCNG0306_Large_3x5_Cinegel_Swatchbook.html/BI/1682/KBID/2251/DFF/d10-v21-t1-x50252
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http://auroraforecast.gi.alaska.edu/
http://blue-marble.de/nightlights/
http://ClearDarkSky.com
http://djlorenz.github.io/astronomy/lp2006/
http://dofmaster.com/dofjs.html
http://DxOMark.com
http://go-astronomy.com/solar-system/planets-conjunctions.htm
http://www.heavens-above.com
http://SeaSky.org/astronomy/astronomy-calendar-current.html
http://www.amsmeteors.org/meteor-showers/meteor-shower-calendar/
http://www.spaceweatherlive.com/en/auroral-activity/aurora-forecast
http://tidesonline.noaa.gov/
http://timeanddate.com/eclipse/list.html
http://VolcanoDiscovery.com
http://WeatherUnderground.com
http://www.kolor.com/panorama-software-autopano-pro.html
http://deepskystacker.free.fr/english/index.html
https://www.google.com/earth/
http://www.heliconsoft.com/heliconsoft-products/helicon-focus/
http://hugin.sourceforge.net/
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=http%3A%2F%2Fwww.adobe.com%2Fcreativecloud%2Fphotography.html
http://www.magiclantern.fm/
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http://www.prodigitalsoftware.com/Astronomy_Tools_For_Full_Version.html
http://www.artinnaturephotography.com/page/startrailstacker/
https://www.google.com/nikcollection/
https://www.google.com/nikcollection/
http://pixelgenius.com/sharpener2/
http://www.waguilaphotography.com/blog/waguila_startrail_stacker-script
http://www.prodigitalsoftware.com/StarSpikesPro3.html
http://goodlight.us/writing/luminositymasks/luminositymasks-1.html
https://www.topazlabs.com/denoise
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http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=https%3A%2F%2Fitunes.apple.com%2Fus%2Fapp%2Fdark-sky-finder%2Fid546529400%3Fmt%3D8
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=https%3A%2F%2Fitunes.apple.com%2Fus%2Fapp%2Fgoogle-earth%2Fid293622097%3Fmt%3D8
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=https%3A%2F%2Fitunes.apple.com%2Fus%2Fapp%2Fmycsc%2Fid446653184%3Fmt%3D8
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http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=https%3A%2F%2Fitunes.apple.com%2Fus%2Fapp%2Ftriggertrap-camera-remote%2Fid517679831%3Fmt%3D8
http://redirect.viglink.com?key=cb0c14cfcd1bc8226dc870ca3060016f&type=bk&u=https%3A%2F%2Fitunes.apple.com%2Fus%2Fapp%2Fweather-underground-radar%2Fid486154808%3Fmt%3D8
https://play.google.com/store/apps/details?id=com.eaglesorbit.auroraalert&hl=en
https://play.google.com/store/apps/details?id=com.combatdave.aurorabuddy&hl=en
https://play.google.com/store/apps/details?id=org.jtb.csdroid&hl=en
https://play.google.com/store/apps/details?id=de.dslrremote&hl=en
https://play.google.com/store/apps/details?id=com.google.earth&hl=en
https://play.google.com/store/apps/details?id=com.cosalux.welovestars&hl=en
https://play.google.com/store/apps/details?id=be.hcpl.android.phototools&hl=en
https://play.google.com/store/apps/details?id=com.southernstars.skysafari_lite&hl=en
https://play.google.com/store/apps/details?id=com.noctuasoftware.stellarium&hl=en
https://play.google.com/store/apps/details?id=com.crookneckconsulting.tpeandroid&hl=en
https://play.google.com/store/apps/details?id=com.wunderground.android.weather&hl=en
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INDEX

7
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
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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, 114-
    115, 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.

http://www.collierpublishing.com/Night-Photography-Guide.htm
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