INTERNATIONAL DARK-SKY ASSOCIATION

Astrophotography 101

By: Bettymaya Foott

Where to shoot? Find a Dark Place!

If you are interested in astrophotography, you probably want to capture faint celestial objects like our
Milky Way galaxy. This is only possible in an area that is naturally dark and free of light pollution.
Broadly defined, light pollution is any adverse effect of artificial light at night. It comes in three main
forms, skyglow: domes of light on the horizon above artificially lit areas, glare: the response of the eye
to overly bright light (often causing visual discomfort), and light trespass: light that extends beyond its
property line or intended area of illumination. (Think of your neighbor’s porch light coming into your
window at night.)

Light pollution can be mitigated simply. Light only where you need it, when you need it, and in the
amount needed. This means fully shielding the light, using timers or motion sensors to limit the amount
of time the light is on, and using the lowest intensity of light needed to accomplish the task. Color of
light is also important; select warm/amber fixtures with a low correlated color temperature (CCT).

Protecting the night sky starts with YOU!

(1 Light only &) . Shield lights and
““" what you need - direct them down
— Use energy
efficient
bulbs and only
as bright as
I'i'l you need Sw l
& < 2" Join IDA!
We need your help to continue
Choose . the fight against light pollution.
warm white R
Only use \ o\ light bulbs A
ight when \\ 1da s
you need it darksky.org

Light Pollution Solution Postcard, one example of the public outreach materials available free of charge on IDA’s website.


https://www.darksky.org/our-work/grassroots-advocacy/resources/public-outreach-materials/

Looking for a place to shoot some dark skies? You can find the nearest International Dark Sky Parks,
Communities, Sanctuaries, or Reserves with the interactive map available on the darksky.org website!

Photography and Dark Sky Advocacy

Capturing images of our night skies is beneficial for communicating the issue of light pollution. Opening
our camera shutters for long periods of time allows faint light to become quite obvious. When capturing
images of the night sky, you will also capture the domes of skyglow on the horizon. In most cities today,
the light pollution completely obscures our view of the milky way. Two thirds of the world’s population
cannot see the milky way from where they live'.

Images of the night sky illustrate the effects of light pollution more effectively than words. The images
below show what it looked like in the night sky before and during the 2003 Northeast blackout, a
massive power outage that affected 55 million people.

Before
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Images of before and after lighting installations can also illustrate the benefits of dark sky friendly
lighting. Many lights are more glaring than they are effective, shining light into your eye and decreasing
your visual acuity. Many lights are also designed inefficiently, directing the light up into the sky and out
into your neighbors windows, as opposed to down onto the ground or task where they are needed.

' New world atlas for artificial night sky brightness.


https://www.darksky.org/our-work/conservation/idsp/finder/

Before image illustrating a glaring porch light. Note illumination on the trees and shadows on the ground.

Lighting after the porch light was replaced with a fully shielded fixture. Note the better yard illumination, elimination of glare, and reduction of
illumination on the trees.

Photos: Joyce Harman Photography



Astrophotography Essentials

Exposure - There are three things you need to remember when setting up your exposure, Shutter
Speed, Aperture, and ISO. This is known as the Exposure Triangle.

Shutter Speed - Shutter speeds can range from 15-30 seconds. The focal length of your lens
determines how long you can open your shutter without capturing the motion of the earth, evident in
star trailing. This can be calculated by the “500 rule” - divide 500 by the focal length of your lens, and
you will get the longest time in seconds that you can expose.

For longer shutter speeds - you will need to use a star tracker to compensate for the rotation of the
earth. Discussed below.

Aperture - Shoot with a wide aperture, f 2.8 or wider. A wider aperture is reflected by a smaller
number. It's counterintuitive because it's describing the ratio of your lens’s focal length (mm) to the size
of the aperture.

ISO - ISO settings for night skies range from 1600 to 6400. ISO refers to your camera’s sensitivity to
light. A higher ISO will give you more sensitivity to light. Higher ISO can cause increased digital noise
(grain). This can be mitigated with a stacking technique - described later on. Keep in mind higher ISO’s
will produce less noise on some cameras than others (newer camera models tend to produce less
noise).

My settings - | tend to shoot for 25 seconds. ISO 2000-6400. F 1.8-2.8

Focus - Focus is one of the hardest parts of astrophotography. Autofocus will not work in dark shooting
conditions, you must use manual focus. To find the correct focus, roughly pre-set your lens to infinity
and enable live view (seeing the image on the screen of the camera). Center the brightest celestial
object, or something distant and bright. Use the camera display zoom (not on your lens!) to zoom in as
far as possible. Adjust your focus until the bright object you selected becomes as small as possible. A
good sign that you are approaching focus is if you see dim stars appearing in the viewfinder.

If you do not have live view, pre-set your lens to infinity, take an image, review and adjust the focus and
repeat the shot until you achieve a sharp image.

Image Type- Shoot in RAW format for optimal post processing. Shooting in JPEG condenses the
image which gives you less information to work with when editing the file. Note that RAW files are
larger than JPEGs, you may need an external hard drive to store your files on.



Equipment

Camera - Any DSLR (Digital Single Lens Reflex) camera will capture images of the night skies. A
camera with a full frame sensor will enable the most light capture, but it is not necessary for good
quality night sky photos. Live view capabilities make focusing much easier!

Lens - For landscape astrophotography, shoot on a wide angle lens (50 - 12 mm) with a wide aperture
of f 2.8 or larger (smaller number). A good all around astrophotography lens is the Rokinon 14mm f 2.8.

It's possible to capture images of deep sky objects like nebula and galaxies using a zoom lens mounted
on a star tracking device. You can also attach your camera body to a telescope, as long as it’s tracking
the motion of the earth. The best images taken of these deep sky objects are done via a stacking
process to reduce noise, and also a HDR process to capture the range of exposures.

Remote Release - anything that keeps your hand from vibrating the camera will give you sharper,
higher quality shots. Although this is not necessary, you can also use the 2 second timer on your
camera to release the shutter without touching the body.

Tripod - Absolutely necessary for night sky photography! As much as you may try, you won’t be able to
hold still for over 20 seconds. You can use natural props, like stones or fences if you don’t have a
tripod, but the ease of changing the composition of your shot is greatly enhanced with a tripod.

Intervalometer - for more advanced shooting techniques, like timelapses or star trails, an
intervalometer is going to be essential to capture rapid fire images one after another.

The Milky Way Galaxy

Basic Info - Earth is located in the outer spiral arm of the spiral galaxy we call home. We can visualize
our galaxy shape as a fried egg, basically flat but with a bulge in the center. This egg is 100,000 light
years across! Every star you can see with the unaided eye is located within the milky way. The only
objects you can see in the sky outside of the Milky Way are the Andromeda Galaxy and Large and
Small Magellanic Clouds.

Summer is prime time to capture the Milky Way galactic center. During the summer, earth at night (in
the northern hemisphere) is looking toward the center of our galaxy, home to the highest concentration
of stars. The combined starlight makes it the most luminous part, too. You can find it in the constellation
of Sagittarius, low on the southern horizon (in the northern hemisphere). The brightest stars in the
constellation of Sagittarius make a starry teapot; and the milky way rises as steam from the spout.






