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HOW TO USE THIS EBOOK


Select one of the chapters from the main contents list and you will be taken straight to that chapter.


Look out for linked text (which is in blue) throughout the ebook that you can select to help you navigate between related sections.


You can double tap images and tables to increase their size. To return to the original view, just tap the cross in the top left-hand corner of the screen.




INTRODUCTION


Imagine standing on the edge of a cliff in a remote area, overlooking the ocean on a clear, moonless night. The Milky Way is so bright that it reflects in the ocean, and the way it shoots up into the sky lines up with the small cove in front of you. It’s so dark you can barely see your camera in front of you when its LCD isn’t lit up, and the crashing waves below are providing a great sonic backdrop to the experience.


I have been fascinated with the night sky ever since I was a kid, and I never get tired of scenes like this. Whether you’re on the coast, in the desert, or in the mountains, viewing the night sky in a dark location is always incredible.


I remember seeing the Milky Way for the first time while lying down in a canoe on a lake in Maine, angling for catfish. In that moment, and ever since then, I was amazed by what it was possible to see in the night sky in the right location.


So it’s fitting that I find myself, as an adult, regularly out in the middle of the night, in the middle of nowhere, taking pictures of the night sky over wilderness, lighthouses, or whatever looks promising. This type of photography is known as landscape astrophotography, and with modern digital cameras and lenses it is much easier to capture these images than ever before. Even an entry-level DSLR or a mirrorless interchangeable-lens camera with a kit lens will capture great images of the night sky.


It does take some practice, and standing around in the dark while your camera takes long-exposure images requires patience, but the results will make you glad you stayed up all night. Landscape astrophotography is one of the most rewarding types of photography that I’ve personally experienced. I still get excited when I see the Milky Way pop out on the image review on the LCD of my camera.


This book focuses on capturing “pinpoint stars” — where the stars appear as small, sharp points of light in the sky. The aim of this book is to show you how to achieve this while minimizing the level of noise (digital artifacts) in your images and simultaneously getting your entire scene well exposed and in focus. These are the main challenges to overcome in this type of landscape astrophotography and we’ll look at different techniques for capturing dramatic, high-quality images of the night sky.


We won’t touch on star trails or moon photography, although we will briefly cover photographing the aurora and how this differs from capturing just the stars. A much longer book would be needed to cover every aspect of landscape astrophotography.


At the end of this book you should be able to head out into the night with your camera gear and capture the exposures needed to create photographs that are in focus from the foreground to the stars, with little noise. You will also learn how to plan photos ahead of time and how to scout locations during the day in order to make it easier to find your composition in the dark.
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The Milky Way and Mars (the bright orb on the left) reflect in the Atlantic Ocean on the rugged coast of Maine.


Nikon Z 7 with Mount Adapter FTZ and Nikon 14-24mm f/2.8 lens at 14mm and f/2.8. Like most of my landscape astrophotographs, this is a blend of multiple exposures for dynamic range and depth of field so that the image has detail, low noise, and is in focus from the foreground to the stars.


Sky: Ten shots each at ISO 6400 and 10 seconds that were star stacked for pinpoint stars and low noise.


Foreground: Focus and exposure stack of three shots, each at f/2.8 and ISO 1600, two exposures at 10 minutes and one exposure at 20 minutes.





1 OVERVIEW OF TECHNIQUES


Landscape astrophotography, by nature, involves very low light levels that make it difficult to get a scene well exposed and in focus from the foreground to the stars in a single exposure without intoducing noise and star trails. To overcome this, multiple exposures are taken which are then blended together and stacked to create a final image.
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Milky Way over the Tablelands in Newfoundland, Canada.






1.1 TECHNIQUES FOR LOW LIGHT


Using longer shutter speeds or widening your aperture are the obvious ways to let in more light. However, the longer the shutter is open, the more movement it will capture, and widening the aperture means that less of the scene will be in focus. Instead, we can use the following techniques to mitigate these issues.


Exposure blending is a method of combining multiple photographs taken at different settings together in software to create a perfectly exposed final image. Photographs captured with the settings needed for pinpoint stars often result in a very dark and out-offocus foreground. Separate shots with settings appropriate for the foreground can be captured and then blended with the sky shots to make a final image that has plenty of detail in both the sky and foreground.


Sky exposures When I use this term I am referring to the photographs taken to capture the stars as pinpoints or with very small trails. The foreground is still in the frame, but it will often be very dark depending on the ambient light of your shooting location.


Foreground exposures This term refers to images taken with settings to capture a brighter foreground. These usually include a much longer shutter speed than would be possible for the stars.


Focus stacking combines multiple shots taken at different focus distances together in software to create an image with more depth of field (more in focus) than a single photograph. This is often necessary to get the entire foreground in focus, particularly when, at night, we are using apertures such as f/2.8 to let in a lot of light, but at the cost of less depth of field. (See Aperture, for more about the relationship between apertures and depth of field.)


Star stacking is a technique that involves capturing multiple photographs with settings appropriate for the sky to capture sharp stars and reasonably small star trails, and then blending them later using dedicated starstacking software to give you an image with much less noise than would otherwise be present in a single shot.


We will cover all of these methods in detail throughout this book, but it is worth noting them now, as almost all of the images featured in this book are created using a combination of star stacking and exposure blending, and often focus stacking is used as well.
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Exposure blending
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Sky exposures, foreground exposures and focus stacking
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Star stacking









1.2 EXPOSURE BLENDING




[image: illustration]


Milky Way over the Tablelands in Newfoundland, Canada. This photo actually consists of ten sky and two foreground images. All exposures were taken with a Nikon D810A and Nikon 14-24mm f/2.8 lens.
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This is one of the shots for the sky. Taken at 14mm, f/2.8, ISO 6400, 10 seconds. Ten of these shots were captured in a row and used for star stacking. The stars are pinpoints but the foreground is very dark.
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This is one of the foreground shots, with the horizon and mid-ground in focus. Taken at 14mm, f/2.8, ISO 1600, 8 minutes. The foreground is bright and has lots of detail, but now the stars have trailed considerably.
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The other foreground shot, with the close rocks in focus. Taken at 14mm, f/2.8, ISO 1600, 8 minutes.


The ten sky shots were combined to create a single image of the sky with low levels of noise. The foreground shots were then focus-stacked to achieve the greatest depth of field, and blended with the sky image to create the final image that is in focus from the foreground to the sky with low noise and pinpoint stars.







2 NIGHT SKY SUBJECTS


Welcome to the night sky. There’s nothing quite like standing out under the stars, and there are a lot of different subjects you can photograph. In all cases, I like to use the sky as a backdrop to an interesting foreground. While the night sky is prominent in the photo, the foreground is often the star of the show, with the night sky playing a supporting role, just as a dramatic sunrise or sunset would do for a daytime landscape.
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A panorama of eight photographs. The Raw files were prepped in Lightroom, and stitched and further edited for contrast in Photoshop.






2.1 THE MILKY WAY


The Milky Way is by far the most common night sky subject used in landscape astrophotography, and for good reason. The Galactic Core of the Milky Way is very big and bright. It will show up quite prominently even in ultra-wide-angle lenses. The rest of the Milky Way that arcs through the sky is also quite bright and makes a great subject for panoramas. There’s quite a bit of color in the Milky Way from the stars and nebulae scattered throughout it, and the Galactic Core has an interesting texture caused by dust clouds that block light, creating dark areas, including the “Dark Horse,” so named because if you look at it from the right angle it looks like the silhouette of a horse.
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The Milky Way over lobster boats on the coast of Maine. Shot at 58mm, making the Galactic Core appear huge above the boats.





1. Eagle Nebula


2. Omega Nebula


3. Thin passing cloud


4. Faint band of green airglow


5. The Dark Horse


6. Lagoon Nebula





The Galactic Core of the Milky Way is the true center of our galaxy, around which the rest of the Milky Way rotates. It is home to the supermassive black hole Sagittarius A* (pronounced “A star”). Fun fact: A supermassive black hole is most likely at the center of every large galaxy in the universe.


The Galactic Core is sort of loosely used to mean the bright thick “bulge” around the center. It is this area that is featured in most Milky Way photos.


Even when the big bright Galactic Core is not visible, the part of the Milky Way that is visible can still be used as an interesting subject. It’s fainter and has less dramatic punch, but it’s still beautiful.


The Milky Way works well with most focal lengths, from ultra-wide fisheye lenses to the popular 14mm focal length, to 24mm, 50mm, and even beyond. A longer focal length will isolate more of the Milky Way against your foreground subject, making the Milky Way appear very large.
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The Milky Way next to Bass Harbor Lighthouse. Even after the Galactic Core has disappeared below the horizon late in the summer or in the fall in the Northern Hemisphere, the rest of the Milky Way can still be seen reaching up into the sky.









2.2 ORION CONSTELLATION


Orion is one of the most recognizable constellations in the night sky, being clearly visible even in twilight due to the bright stars that comprise it. The most prominent part of the constellation is an hourglass shape, with four bright stars at the corners and three bright stars that divide the hourglass in two — these three stars in the middle form the “belt” of Orion, and the full constellation creates Orion the Hunter.
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The Orion Constellation and nebulae over the coast of Maine, shot with a 35mm lens.





Orion also contains a number of colorful nebulae, with the Orion Nebula in the bottom half of the constellation being one of the brightest deep space objects in the sky. The Flame and Horsehead Nebulae are also visible around the left half of the belt stars, and there is a faint nebula called Barnard’s Loop that forms a semi-circle around the lower half of the constellation. Altogether, these nebulae, plus others in the region, are known as the Orion Molecular Cloud Complex.


This all makes for a great subject. With the right edits you can really bring out the nebulae and make them pop, or you can focus on just the stars to bring more attention to the shape of the constellation.


If you wanted to capture just the sky rather than the landscape too, Orion makes for an easy wide-field astrophotography shot that you can take with just a 50mm lens on a full-frame camera (or a 35mm lens on APS-C, and a 25mm lens on Micro Four Thirds). Even without a star tracker, you can use star stacking to capture a lot of light, resulting in a lot of detail in the nebulae. (Star stacking and star trackers are covered in detail here.) The Orion Nebula itself is also a great subject for getting started with deep space astrophotography because it is so bright and easy to find. Using a star tracker with a zoom lens or telescope, it is one of the easiest deep space objects to locate and photograph.


WHEN AND WHERE TO SEE ORION


The Orion is considered a “winter constellation” because it is only visible during the winter and early spring in the Northern Hemisphere. This makes it a great alternative subject when the Milky Way’s Galactic Core isn’t visible during that same period.
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The Orion Molecular Cloud Complex.
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The Orion Nebula with the Running Man Nebula above it. Photographed with a Nikon Z 6 attached to a William Optics Zenithstar 61 telescope. I used the iOptron SkyGuider Pro star tracker to allow me to take 30 and 60-second exposures without star trails. This final image is a stacked blend of almost 90 minutes’ worth of exposures.









2.3 ZODIACAL LIGHT


Zodiacal light is the name given to what looks like a wide and tapered fuzzy beam of light shooting up from the horizon. It is caused by sunlight reflecting off dust particles in our solar system. In the first half of the year, it is most visible in the west during late winter or spring, and in the east before dawn during late summer and autumn. Those are Northern Hemisphere seasons, swap them for the Southern Hemisphere.


Zodiacal light can be incredibly beautiful, especially when used as a compositional element in a wider scene, taking care over its position in the frame. As with the Milky Way, for the best results you’ll usually want to have the angle of the zodiacal light bending into the frame from the edge or centered in the frame. Try to avoid the light bending out of the frame when it is positioned near the edge.
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Zodiacal light over a frozen lake in New Hampshire.









2.4 THE BIG DIPPER


The Big Dipper is one of the easiest constellations to find in the Northern Hemisphere. Its bright stars are easy to spot early in the night and they will be clearly visible even during twilight or under light pollution.


At or above 41 degrees north latitude, the Big Dipper is visible all year long as it never sets below the horizon. Below 41 degrees though, you will want to check a star chart or an app such as Stellarium to determine when you can see the Big Dipper.




[image: illustration]


The Big Dipper is visible in the top half of the frame.









2.5 LARGE MAGELLANIC CLOUD


The Large Magellanic Cloud is a small galaxy that is near our own Milky Way galaxy. It is always visible in the night sky below 20 degrees south latitude. Between there and 20 degrees north latitude, it is only sometimes visible. Above 20 degrees north, it is never visible.


Just like the Milky Way, it is visible to the naked eye, but it really pops on camera.
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This photo by Yuri Beletsky shows the Large Magellanic Cloud next to a moai on Easter Island.









2.6 AIRGLOW


While not usually a night sky subject by itself, airglow is something you will likely run into when photographing in dark areas. Airglow is the result of various chemical reactions in the upper atmosphere that emit light, and on some nights it is much more active than others. It’s very difficult to see airglow with the naked eye, but the camera has no problem capturing the dim light in a long exposure. Sometimes it colors the entire sky, and sometimes it appears just as ribbons passing through part of the frame. The color of airglow is most commonly green, red or yellow, and occasionally blue.
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Green airglow covering the sky above the desert of Utah, causing the entire sky and Milky Way to appear green.








3 GEAR


The gear required for landscape astrophotography isn’t that different from the gear required for regular landscape photography, but there are some important things to consider. However, if you’re just getting started, you might be able to shoot with whatever gear you have, depending on the focal length of your lens and the age of your camera.


Landscape astrophotography is one of those fields of photography where having better gear can really make a big difference, but that’s not to say that you can’t start out with entry-level gear. You can certainly get great shots with many modern digital cameras and lenses. The key features are how well a lens handles pinpoint sources of light, which will effect how the lens distorts the stars (if at all), and how much noise your camera creates in low light. However, technique plays just as much of a role in determining image quality, so don’t worry if full-frame cameras and lenses are out of your budget. You can get amazing, high-resolution, print-worthy results with low noise by following the method laid out in this book.


But for now, let’s dive into cameras.
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The Milky Way over Screw Auger Falls, Maine, in autumn.





Very little ambient light was hitting this gorge so I used a 20-minute exposure for the foreground. I could have used artificial lighting but I prefer natural ambient light, even if it’s in a very dark gorge.


Nikon D800E and Nikon 14-24mm f/2.8 lens at 14mm and f/2.8 for all exposures.


Sky: 25 seconds at ISO 3200.


Foreground: 20 minutes at ISO 1600.






3.1 CAMERAS


By far, the question I most often get asked by landscape astrophotography newcomers is, “I have a (insert brand and model name here) camera, will that work for this type of photography?”


Almost always the answer is “Yes!” As long as you have a digital camera with interchangeable lenses, whether a DSLR or mirrorless camera, that was produced after, say, 2010, you should be capable of capturing great images. That’s sort of an arbitrary date — it was around the time I started getting into landscape astrophotography, and digital cameras were rapidly improving their low-light capabilities at the time. Of course, more recent camera models will give you better low-light results, and older cameras will certainly have more trouble with noise, but if an upgrade is out of your budget, don’t worry, just shoot!




[image: illustration]


My typical night photography setup, with lens heater and intervalometer. I actually use an out-of-production Promote intervalometer, but the Pixel brand shown here is a much more affordable (and available) model. Note that I use hook-andloop fasteners (such as Velcro) to attach the lens heater battery and intervalometer to the tripod.







[image: illustration]


Nikon Z 6 mirrorless full-frame camera with the Nikon AF-S Nikkor 14-24mm f/2.8 lens, attached using the Mount Adapter FTZ, which allows Nikon F-mount lenses to be attached to Nikon mirrorless cameras. The funny-looking thing sticking out from the right of the camera is an L-bracket.





SENSOR SIZE


There are quite a few digital cameras to choose from these days, with various sensor sizes and lens choices, but most serious landscape astrophotographers use a 35mm full-frame camera for higher quality results.


The term “full frame” means that the sensor size is the same as a single frame of 35mm film, which is 36mm x 24mm. A “crop” camera refers to any camera with a sensor that is smaller than a 35mm full-frame sensor. Then there are medium-format sensors that are larger than 35mm full-frame sensors, but by and large 35mm or smaller is the most common camera choice.


Full-frame cameras will deliver the best results. First, since a full-frame sensor is physically larger than a crop sensor, it will collect more light, and more light means less noise (we’ll get into the details of this later in this book; see Light & Noise). Also, full-frame cameras typically contain better engineering and higher-end hardware, which will result in higher image quality and less noise. You’ll also have more (and better) lens choices with full-frame cameras.


However, that’s not to say that you can’t shoot the night sky with a crop camera, or any other camera. I’ve had many students use crop cameras in my workshops, whether mirrorless or DSLR, and the results are always great.


With crop sensor cameras you have a magnifying effect since the smaller sensor will only capture a portion of what a full-frame 35mm sensor can view. This means that if you use a full-frame lens on a crop camera, that crop camera will only capture the inner part of the image created by that lens, cropping the scene, hence the name “crop sensor.”


There are a few different types of crop sensors. In DSLR or mirrorless cameras, APS-C sensors are the most common. Nikon and Sony APS-C cameras have a 1.5x magnification factor, and Canon APS-C cameras have a 1.6x magnification factor. This means that, for example, a 50mm lens used on an APS-C camera will actually have a field of view similar to a 75mm lens on a Nikon or Sony APS-C camera (50mm x 1.5 = 75mm), or 80mm on a Canon APS-C camera (50mm x 1.6 = 80mm). Micro Four Thirds (abbreviated as Micro 4/3, M4/3 or MFT) cameras have a crop magnification factor of 2x, so a 50mm lens on an MFT camera actually has the field of view of a 100mm lens on a 35mm full-frame camera. Olympus and Panasonic are the most popular MFT camera brands.
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