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Astro and night-sky photography can seem very daunting at first, but it’s one of 

the most rewarding genres to embark on, and is actually far easier than it looks. 

The photographic possibilities that the night-sky offers are incredibly vast, 

from landscape shots with the Milky Way and capturing stunning star trails, to 

photographing far-away planets and galaxies. Unearth the difference 

between nebula and nebulae, find out when to shoot the Moon and learn 

how to capture an Aurora. Whether you are an astro novice or seasoned 

space expert, Teach Yourself Astrophotography has something for you. 

Inside we’ve included jam-packed features, in-depth tutorials, interviews 

with pros and creative projects. Discover professional tips and tricks that 

will enable you to shoot the stars with absolute ease. We’ve even 

covered all of the essential kit that will aid you in taking breathtaking 

images that are truly out of this world. 

WELCOME TO
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GALLERY  

INSIGHT 
ASTRONOMY 

PHOTOGRAPHER 
OF THE YEAR

Explore the wonders of space and take a look at our favourite entries from 2019

T
he Insight Astronomy Photographer 
of the Year sees thousands of 
amateur and professional 
photographers from around the 

world enter every year. It’s run by the Royal 
Observatory Greenwich (www.rmg.co.uk/
royal-observatory) and has been going 
strong since 2009 and the winners of the 
2019 contest will be announced in 
September 2019. Shortlisted images 
from the 2019 entrants include an 

Aurora shaped like a bird spreading its 
wings and flying over a destroyed 
military hydroelectric station in 
Murmansk, a bright display of 
noctilucent clouds as seen from 
Thurso Beach in the north of Scotland 
and the remnants of an 1860s pier 
illuminated by the majestic purple 
hues of our galaxy. Photographers 
have also captured sights from across 
our Solar System, galaxy and the 

wider universe; from the planetary 
nebula located in the constellation of 
Aquarius, the Helix Nebula that lies 
more than 650 light-years away; the 
Sculptor ygalaxy that was discovered 
by Caroline Herschel in 1783 and 
known as a starburst galaxy for its 
intense star formation regions; to the 
second largest planet in our solar 
system, Saturn, which is wreathed by 
a complex system of icy rings.
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GALLERY

AURORA OUTSIDE 
THE TINY CAVE
Photographer: Sutie Yang, China
Kit: Nikon D850 camera, 14 mm f/2 lens, ISO 
1250, 18 x 4-second exposures

The small cavern perfectly frames a 
mesmerising view of the aurora 
flaring up, the shining stars and the 
magnificent Seljalandsfoss waterfall 
situated on the South Coast of 
Iceland with a drop of 60 metres. 
The photographer stood there 
thinking about this view and how our 
universe is just a small part of a 
much greater space.
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GALLERY  

ROAD TO GLORY
Photographer:Nicolai Brügger, Germany
Kit: Nikon D810 camera, 15 mm f/2.8 lens, ISO 1600 (foreground), ISO 5000 (sky), 30 x 20-second exposures
The Milky Way is stretching over the splendid Dolomites dressed in white. The 
photographer shot the foreground at 7 p.m. in good blue hour and took many vertical 
images. The Milky Way was captured at 5:30 am the next morning at the exact same 
position. The photographer composed this panorama using many vertical shots so the 
foreground and the comet would be perfectly lit. 
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THE SCULPTOR 
GALAXY
Photographer: Bernard Miller, 
Martin Pugh, USA

Kit: Planewave CDK-17 432 mm Dall-Kirkham 
reflecting telescope at f/6.8, Paramount 
ME mount, SBIG STXL-11002 camera, L-RGB-Ha 
composite, 13 hours 10 minutes total exposure 

This is an image of NGC 253, also 
known as the Sculptor Galaxy. It is a 
spiral galaxy about 11 million light 
years away in the constellation 
Sculptor. It is a starburst galaxy, 
which means it undergoes periods of 
intense star formation and is the 
largest galaxy in a group of galaxies 
called the Sculptor Group.©
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  GALLERY

AURORA IS A BIRD
Photographer: Alexander Stepanenko, Russia
Kit: Nikon D850 camera, 12 mm f/2.8 lens, ISO 1600, 4-second exposure

The majestic aurora, shaped like a bird, is spreading its wings 
over the destroyed military hydroelectric station located two 
hours away from Murmansk. The photographer has visited 
this location several times over the years trying to 
photograph the aurora flaring over the old station. In 
September 2018 the photographer returned and managed 
to capture this magnificent shot.
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GALLERY  
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CATCHING LIGHT
Photographer: Jason Perry, USA
Kit: Nikon D850 camera, 14 mm f/2.8 lens, ISO 
6400, 9 x 25-second exposures

After several shots throughout the 
evening right before wrapping-up for 
the night the photographer captured 
the Bodie Island Lighthouse in the 
Outer Banks of North Carolina sized 
up with the Milky Way and the starry 
sky exploding in the background.
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  GALLERY
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THE LORD OF THE RINGS 
AND HIS COURT

Photographer:  Jordi Delpeix Borrell, Spain
Kit: Celestron C14 355mm Schmidt-Cassegrain reflecting 
telescope at f/30, Sky-Watcher EQ6 Pro mount, ZWO 
ASI174MM camera, multiple 50-millisecond exposures

Saturn’s magnificent broad, bright rings and its 
bright satellites present one of the most 
beautiful sights visible through the telescope 
eyepiece. The image showcases Titan at the 
bottom right, Rhea on the top left, Tethys and 
Dione to the right of the planet and Enceladus 
and Mimas under the rings. Saturn’s tilt is 
cyclical and reaches maximum inclination every 
15 years. The maximum tilt toward the Earth 
was in 2017, offering us the best views of the 
north polar hexagon and the rings at their 
widest. Saturn is now beginning to tilt in the 
opposite direction.

A TITANIUM MOON 
Photographer: Miguel Claro, Portugal
Kit: Celestron 14” EdgeHD 355 mm Schmidt-
Cassegrain reflecting telescope at f/11, Celestron 
CGEM mount, Nikon D810A camera, ISO 250, 120 
x 1/320-second exposures

The Moon is so much richer than the 
grey body we normally perceive with 
the human eye. In this RGB image the 
colour has been slightly increased, but 
it reveals the real appearance of 
Earth’s natural satellite. The 
differences in the chemical 
constitution of the lunar surface and 
changes in mineral content can 
produce subtle colour variations in 
reflected light. The blue hues that can 
be seen on the seas like Mare 
Tranquillitatis or Mare Fecunditatis 
(right centre and edge) are revealing 
areas rich in titanium. According to 
Hawaii’s Institute of Geophysics and 
Planetology, the presence of this 
unusual titanium-rich layer was 
produced by the crystallization of a 
huge ocean of magma that 
surrounded the Moon when it formed. 
This photograph is a result of a high-
resolution mosaic composed by four 
panels, each one made from 30 
images combined together to reveal a 
sharp and detailed surface up to the 
lunar limb.
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16 The art of astrophotography
From stargazer to space image creator, prepare to immerse 
yourself within an epic voyage through the skies

32 Gear for the galaxies
 From accessories to apps, meet the best kit for 
successful astrophotography

52 Best stargazing locations in the world
 Escape the light pollution and head to our pik of the best 
places on earth to obscure the night sky

58 Landscapes by night
 Discover everything you need to know to create incredible 
landscape based astrophotography

68 Master deep space photography
 Explore a realm beyond our comprehension by capturing 
the mysteries of deep space

“�Who�hasn’t�paused�for�an�instant�to�
gaze�at�the�stars,�becoming�lost�in�the�
moment,�wondering�in�awe,�‘just�what�is�
out�there?’�The�answer?�A�bewildering�
limitlessness�of�space�–�time�and�
space�so�incalculable;�its�infiniteness�
is�simply�incomprehensible�to�the�
human�mind”

Techniques
Discover essential skills
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AstrophotogrAphy
The ArT of

From stargazer to space image creator, prepare to immerse yourself 
within an epic voyage through astrophotography

16   Teach yourself Astrophotography

TECHNIQUES

W 
ho hasn’t paused for an 
instant to gaze at the stars, 
becoming lost in the moment, 
wondering in awe, ‘just what 

is out there?’ The answer? A bewildering 
limitlessness of space – time and space 
so incalculable; its infiniteness is simply 
incomprehensible to the human mind. 
A space so vast that the photographic 
possibilities are endless, the creative 
opportunities are limitless and the 
subjects are truly spectacular. So what 
better genre is there to sink your teeth 
into other than astrophotography?

Advances in DSLR technology enable 
us to capture some of these distant 
wonders on relatively inexpensive digital 

cameras and telescope setups, opening 
the art of astrophotography to an 
expansive audience. 

Over the last decade, the practice of 
astrophotography has certainly increased 
astronomically in popularity, especially 
the landscape astrophotography genre. 

This is namely because it’s one of the 
easiest formats, and can be achieved with 
nothing more than an entry-level DSLR, 
kit lens and a basic tripod. It requires 
little more investment other than the 
time and practice that it takes to produce 
basic images. 

Photographers naturally progress from 
this to more complex ventures such as 
time-lapse and use of more professional 

equipment and software. Some take it 
further still and venture into deep space, 
through telescopes, astro cameras, 
various filters, and equatorial mounts 
and trackers to follow the heavens as 
the Earth revolves; all the while, creating 
visual representations of their work 
through digital astrophotography. 

Over the next few pages we will set 
out to explore and uncover the basics of 
astrophotography, from nightscapes to 
deep space, and discover what it takes 
to make a good astro image. Find out 
exactly how planning and location are as 
important as the kit you take with you, 
and how to find the subject the is perfect 
for you.
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Above  
the sky at night  
A rare display of auroral glow at this latitude, taken in 
the southern county of Dorset. Complemented by the 
Milky Way and Andromeda Galaxy, over pale pink opium 
poppies grown for medicinal purposes
All feature images © Ollie Taylor
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ExplorE astrophotography
Discover shooting methods from wide, star-studded 
landscapes to capturing the depths of the universe 
Astrophotography, like any genre of 
photography, has varied formats and 
different named techniques within each 
style. Some of the original terminology, 
such as ‘wide field’, has been lost through 
translation over the years, so let’s keep it 
simple and break it down into a few 
refined categories.

Landscape astrophotography is 
basically defined as a landscape taken at 
night, enhancing the scene with a night-
sky backdrop, typically consisting of a 
decisive cosmic focal point. Essentially, a 
nightscape, though it is now often referred 
to as wide-field astrophotography.

Deep-space astrophotography refers to 
images of outer space, nebulae (groups 
of stars), nebula (gas and dust clouds), 
galaxies and other stellar and interstellar 
occurrences, which can be identified 
through telescopes – often using filters.  

A reasonable-quality beginner’s 
telescope is around £300, and will be able 
to achieve similar to what a £10,000 f2.8 
400mm lens may attain, so it’s a worthy 
investment. Traditionally, the DSLR would 
be piggybacked on a telescope, thus 
using its tracking mount. A tracking and 
equatorial mount is essential to track the 
astro subject, aiding the required exposure 
times as the Earth revolves. In landscape 
astrophotography, this is now normally 
in the form of a DSLR-specific tracker, so 
using a telescope for this is less common.

Getting serious about deep space 
images takes dedication, and equipment 
– photographing celestial objects through 
a telescope is one of the most demanding 
types of photography. Designated astro 
cameras (CCD) are available – used 
with a telescope – for a more superior 
setup, sometimes on permanent mounts. 

Top
Nebulae in orion’s sword

Captured using an SBIG STL-11000 camera 
attached to a Takhashi FSQ-106 telescope this 

image is the result of five hours of raw data 
collected by Nigel Ball (www.nigelaball.com)

Do I need a 
tracked mount?
Shooting with a wide-angle DSLR is the 
simplest way to create pictures of the night 
sky. The camera can obtain images of starlight 
within the limited exposure time before the 
star trail. However, to obtain detail within 
night-sky clusters and objects, you’ll need 
longer focal lengths or telescopes. Because of 
the longer focal lengths, very short exposure 
times are needed to keep the stars sharp, thus, 
tracking and equatorial mounts are required.

Astro-imaging is also possible from 
observatories located on Earth as well as 
space telescopes, such as the Hubble and 
the world’s first Super Telescope, which is 
currently under construction in Chile.

Solar System photography is a type 
of astro shooting that concentrates on 
our interplanetary neighbours such as 
close-ups of planets, our Sun, moons and 
comets within our Solar System.

Another very popular type of astro-
imaging is time-lapse. Through the use 
of the camera’s interval timer, or with an 
external intervalometer, a series of images 
are captured over a prolonged period 
of minutes, hours, days, weeks or even 
months and so on. The images are then 
fused together in sequence as a video or 
composited into an image, generating a 
realistic compression of time – this is how 
star trails are often captured.

Far-right
Elgol starlight trails  

There are many different techniques for star 
trails and they are usually associated with 
circular trails, this image however uses an 

in-camera technique generating the straight 
star lines as if emanating from the mountains

Right
Dark skies

Typically, landscape astrophotography images 
concentrate on using the section of the Milky 

Way we see from our planet as a backdrop, 
within a landscape at night; the darker the 

location, the more prominent the night sky
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aIm for thE stars
Discover what it takes to capture 
striking astrophotography imagery
Award-winning astrophotographer 
Ollie Taylor (ollietaylorphotography.
com) explains that from a landscape 
astrophotography point of view, there are 
several elements that make up a strong 
image within this type of genre.  

With careful planning, coordinated 
with favorable weather, most of the key 
fundamentals to a successful shoot 
and outcome are calculable. Naturally, 
the landscape element requires a well-
composed and thought-provoking 
foreground interest, which must be 
coupled with a strong night-sky element.  

Practice makes perfect. Aspire to be 
unique, think out of the box. Rare night-
sky occurrences add dynamics, or become 
the generic makeup of the main image 
subject; these types of occurrences can 
occasionally be incorporated with 
careful planning through apps and 
website research. 

Aim to produce images that engage the 
viewer, capturing their attention not only by 
the glistening night sky incorporated within 
the scene, but also from the eye roving 
through the landscape.  

Deeper space astro is a whole different 
ball game. Not only does it require a far 
higher level of knowledge and expertise 

COmpOsiTiON 
Balanced composition 
gels the night sky with the 
landscape

milky WAy 
Strong, captivating and  
well calculated with regards 
to composition. The main 
night-sky feature

FOregrOuNd 
iNTeresT 
Provocative foreground 
subject to draw the eye

ediTiNg 
Sympathetically edited image 
without pushing the Milky Way 
too far in post

VeNus, mArs 
ANd JupiTer 
TriANgulATiNg 
Secondary night-sky 
element of unique  
planet alignment

than landscape astro, patience is also 
a virtue.

Many of the unique, mind-bending 
images we see are taken by NASA or 
from observatories, or at the very least, 
experienced astronomers with professional 
rigs. That said, usual photography rules 
still apply when trying to create a good 
astronomy image: sharpness, sympathetic 
editing and even composition of the subject 
as it needs targeting correctly. However, 
the skill set and equipment required to 
create unique, concise astrophotography of 
the wider cosmos is far more complex. The 
general synopsis is, the more exposures 
the better. These can be collected in one 
night, but for the really striking ones, often 
over weeks, months and even years.  

The images collected are then stacked 
together in post. The more exposures, 
the more detail captured, and the better 
signal-to-noise ratio once stacked together 
– resulting in a clearer, less noisy image.
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“ Practice makes perfect. 
Aspire to be unique, think 
out of the box”
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shoot for 
success
We spoke to Public Astronomer at the 
Royal Observatory Greenwich and judge 
of the Insight Astronomy Photographer of 
the Year contest, Dr Marek Kukula to find 
out what it takes to shoot a winning 
astro image.

Left  
Venus, 
Mars, Jupiter 
The light from 
Venus lights the 
foreground during 
a rare diagonal 
alignment of 
Venus, Mars, 
Jupiter and the 
star, Regulus

Below  
skye at night 
Northern Lights 
on the horizon 
from Mealt falls 
and Kilt Rock on 
the Isle of Skye

do you have a favourite astro subject?
When I was a researcher I studied 
supermassive black holes in distant 
galaxies, so I do have a soft spot for the 
‘Galaxies’ category of the competition. 
I’m always amazed by the skill and 
dedication of the photographers in this 
category and the images they produce 
can be breathtakingly beautiful. Galaxies 
are huge structures but they’re also 
extremely far away and their light takes 
millions of years to reach us, so to be 
able to capture them in sharp detail is 
really an achievement.

What are you looking for in a winning astro 
image? What qualities make a good 
astro photo?
The judges come from a wide range of 
backgrounds in science, photography 
and art, so we all bring a different 
perspective to bear on the entries. We 
look at all sorts of different factors: 
composition, technical skill, novelty and 
the scientific and human stories behind 
the picture. Ultimately we’re all looking 
for those ‘wow’ moments – a beautiful 
image that stops you in your tracks.

What advice would you give to aspiring 
astrophotographers?
With modern cameras it’s not difficult to 
get started in astrophotography and 
even smartphone cameras can take 
great astro photos these days. There are 
plenty of good ‘how to’ guides available 
online, but my main advice is to just get 
out there and get snapping. For many 
types of astrophotography, such as the 
photos in the ‘Skyscapes’ and ‘People 
and Space’ categories, you don’t even 
need a telescope – just a camera and an 
eye for a striking image. Remember to 
wrap up warm as it can get cold at night!
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plan for succEss
Successful astrophotography takes preparation , so combine thorough location research 
with desk-based study for a stellar outcome

As with landscape photography, meticulous 
planning is absolutely vital for shooting 
space. An understanding of the location, 
viewpoints, paths, cliff tops, tides and 
mountain forecasts is imperative.

Preparation for landscape 
astrophotography is far more complex, as 
all the usual aforementioned considerations, 
and then some, are required. When arriving 
at a location in the hours of darkness, prior 
knowledge of the area is crucial. A 
thorough understanding of the area also 
helps with the number-one factor of your 
image-making – composition.  

Light pollution is another critical element. 
Too much, and the sky detail renders 
washed out in an orangey haze, though this 
may not be the end of the world depending 
on how it’s incorporated. The inclusion of a 
certain amount of light pollution at one side 

of the image or the other is commonplace; 
additionally, many designated dark-sky 
areas are only dark looking straight up, so 
light pollution on horizons is ever present. It 
comes down to how well you understand the 
location, and control the glow emitted from 
urban areas within the frame.

On the contrary, when there’s an absence 
of light sources, rendering no ambient light 
within the sky, detail will be immense – the 
sky rendering jet black, littered with vibrant 
stars. In turn however, the landscape will 
become harder to expose correctly.  

Twilight has three phases, and aiming 
to understand the numerous ways these 
phases work with subjects in the sky is a 
necessity. Pure darkness is needed to render 
the best detail within the small section of 
the Milky Way that we see from our planet, 
and gain more depth in the galactic core. 
Often the planets, or a crescent moon, 
complement the landscape far better 
at dusk (nautical twilight) than in pitch 
darkness. Geographical position is also a 
decisive factor, combined with solar cycles 
and twilight lingering longer.

“When there’s an absence of light sources,  
rendering no ambient light within the sky, detail  
will be immense – the sky rendering jet black,  

littered with vibrant stars”

22   Teach yourself Astrophotography
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1 Desk-based study
Use planning apps such as PhotoPills alongside satellite maps 
to help work out the orientation of the site. Couple this with 
moonrise or Milky Way alignment over prominent location 
features to gauge composition and site suitability.

2 reconnaissance
If possible, it is advisable to visit shoot locations at least once 
in the daytime, to scout the area and search out the best 
compositions. Use apps such as Star Walk or Stellarium to 
align compositions with features that will appear in the sky at 
certain times.

3 Dusk until dawn
Work out the Civil, Nautical and Astro twilight times for the 
area. Again, use planning apps like PhotoPills or online time 
and date sites to aid this.

4 Bright lights, big city
 A multitude of light pollution map websites are available, so 
once familiar with how effective its indicators are on location, 
use it as a guide to set parameters regarding areas that may 
work well for nightscapes.

5 prepare yourself
Over-preparation is better than under, and always think safety.  
Take two torches not one, a battery pack for your phone, 
layers, drinks, energy bars, micro crampons, maps and, if 
possible, let someone know where you are heading.

Above  
snow and 
starlight 
Deep snow covers 
the Passo Giau in 
the Italian Dolomite 
Alps as the full high 
arc of the Milky Way 
glistens overhead

Left  
highland  
winter skies 
Orion the Hunter  
is located on the 
celestial equator 
and visible across 
the globe, and  
the prominent 
constellation  
shines above the 
iconic Buachaille 
Etive Mor

An astrophotographer without a plan, is 
an astrophotographer without direction

Venturing into   
the night
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thE sky at nIght
There’s more to shoot for than just the Moon and stars – incorporate other sky phenomena

While the Milky Way remains the number-
one landscape astrophotography subject, 
seasoned nightscapers are always on the 
hunt for something a little more bespoke to 
complement their imagery. Photographers in 
the Southern Celestial Hemisphere are also 
blessed with a bonus – Magellanic Clouds, 
dwarf galaxies that orbit our own and render 
brightly within high-ISO photography.

Planets can make excellent subjects, with 
the light from both Venus and Jupiter intense 
during rising and setting. Naturally the Moon 
makes for an excellent subject, both full 
and as a small crescent (waxing/waning), 
or tracked across the sky. Using a tracked 
mount can be very effective when combined 
with a known meteor shower; the prolonged 
exposure time enables several shooting stars 
to be captured within a single frame, whilst 
also keeping the stars sharp. 

There are plenty of apps that track 
the ISS, giving precise positioning and 
pinpointing its trajectory.

Constellations can make excellent 
subjects at both short and longer focal 
lengths – especially Orion, as it is visible 
globally and is one of the most prominent. 
The Andromeda Galaxy is another definitive 
feature within the night sky.

With the Aurora Borealis, travelling to 
the extreme north (or south) will guarantee 
strong displays if conditions are favourable, 
though it’s commonplace for it to be 
photographed on the horizon as far south 
as Anglesey and the North Irish coast from 
autumn through to early spring. Zodiacal 
Light, another phenomenon, typically sighted 
before dawn in the autumn, or after twilight 
in the spring. is a triangular-shaped light 
projecting into the night sky.

lunar and solar
From New Moon to New 
Moon, equinox to equinox, 
learn how to become savvy 
with the Lunisolar calendar
Geographical location is not only important 
with regards to the effects of twilight and the 
solar cycle – it also influences during which 
months the Milky Way core is visible.  

For example, in the south of the UK, the core 
is prominent on the horizon from early March 
until mid-October, though the core can be seen 
slightly in February from the south coast. It’s a 
common misconception that the Southern 
Hemisphere enjoys annually longer periods of 
visibility; the latitude of 50 degrees north 
shares roughly the same number of nights 
when the core is visible as a latitude of 50 
degrees south. However, the actual length of 
core visibility per night is far greater annually in 
the south. The orientation is also very different; 
the core is located either on or just above the 
horizon in the Northern Hemisphere, whereas 
in the south, the Galactic Core is visible high 
above the horizon within the sky through  
some of the year.

Early spring to early summer are 
undoubtedly the prime months within the 
Northern Hemisphere, due to orientation and 
the visible section of the Milky Way. It arcs 
across the sky with the core rising south 
easterly in a low arc, providing a subtle diagonal 
across a typical landscape 3:2-ratio DSLR 
image. Shooting the core mid-summer requires 
shooting due south, then southwesterly late 
summer through to autumn. Alongside 
location, twilight and hours of darkness, it is 
also imperative to understand the phases of 
the Moon.

Lunation, the luminance from the Moon, has 
an enormous impact on the Milky Way and on 
starlight as a whole; the reflected light from the 
Moon burns out the stars. Plot Milky Way 
shoots between both the end and start of 
Astronomical Twilight, and around a New 
Moon. Either side of a New Moon, it is possible 
to pick out windows between the twilight and 
moonlight, and this is often necessary in the 
early spring (Northern Hemisphere) due to the 
core rising prior to dawn.
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capturE 
thE moon
Learn how to take stunning 
images of the Earth’s closest 
celestial neighbour
Mankind has long had a special relationship 
with the Moon. It’s been the subject of 
folklore, art and wonder since the dawn of 
time, culminating in the famous space race 
of the mid-20th Century. This eventually 
saw the entire planet watch in awe and 
fascination as Apollo 11 landed on the Moon 
in July 1969.

Only a privileged few of us will ever go for 
a walk on the Moon, so it’s no surprise that 
our near neighbour is a compelling muse 
for artists as well as astrophotographers. 
And best of all, the Moon can be shot 
at any time of the year, even during 
periods that are otherwise challenging for 
astrophotographers, as Phil Young (www.
newforestastro.com) explains. “In the 
Northern Hemisphere, around the time of 
the summer solstice, there will be about 16 
hours of daylight. It doesn’t really get dark 
for long enough to take long exposures of 
deep-space objects, so the summer months 
are an ideal time to capture the Moon, which 
is one of the few celestial objects that can be 
shot at any time in the year.”

To shoot the Moon, you’ll need to use 
either a telephoto lens, a telephoto lens with 
1.4x or 2x teleconverter, or a telescope. The 
Moon itself is actually bright, so there’s no 
need to use an especially high ISO. There’s 
also no need for a lightning-fast shutter 
speed, but avoid excessively slow shutter 
speeds because, naturally, both the Moon 
itself and the Earth are moving and blurry 
shots won’t look impressive at all.

Many photographers keep the Looney 
11 rule in mind. This suggests that you use 
an aperture of f11 and then set your ISO 
and shutter speed to match each other. So, 
at ISO 200, you’d set f11 and 1/200sec. 
Naturally, as with the Sunny 16 rule, these 
values simply provide starting points and 
you will need to experiment with them to get 
the best results.

New moon
The Moon’s position relative to the Sun means that the part of it 
facing Earth isn’t illuminated.

young moon
A sliver of the Moon is visible, but this is very slight so it 
should be possible to capture constellations.

Waxing crescent
A waxing (young) crescent appears approximately four 
days after a New Moon. 

Waxing quarter
A week after the New Moon, 50 per cent of one side of the 
Moon is now visible from Earth. 

Waxing gibbous
Ten days or so after a New Moon, almost all of it is visible, 
so it will interfere with other subjects.

Full moon
Two weeks after a New Moon, a Full Moon is visible, 
meaning it can seem flat and devoid of detail.

Waning gibbous
The reverse of a waxing gibbous. Now the other side of the 
Moon is visible, providing a good chance for imaging.

Waning quarter
The Moon is still dominant in the sky, potentially making 
observation and capture of other celestial subjects difficult.

Waning crescent
The Moon is reaching the end of another cycle. This is a 
good point at which to observe and photograph the night sky 

Old
The last visible sliver of the Moon is visible. This means that other 
celestial subjects are now much more apparent in the sky, making 

Right  
Lunar inspiration 

With all its various stages 
offering different shapes and 

light levels, the Moon is perhaps 
the most important factor to 

consider in astrophotography

phases of the moon
The Moon’s waxing and waning 
offers various creative opportunities

“  The Moon can be shot at any time 
of the year, even during periods 
that are otherwise challenging 

  for astrophotographers”
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setup
For studies of the Moon itself, you’ll want 

to use a telephoto lens or telescope. You’ll 
need a very capable and sturdy tripod in 

order to ensure you don’t have stability 
problems during the shoot.

The gibbous and quarter phases provide 
the best opportunities for detailed studies 

of the Moon, when there is plenty of it 
visible from Earth but also a lot of detail 

and texture on the Moon’s surface.

shooting
Try using the Looney 11 rule for the 

exposure. This means that you set your 
camera’s aperture to f11 and the shutter 

speed and ISO value to match each 
other. For example, use a 1/125sec 

shutter speed and ISO 125.

Use the Image Review button on your 
camera to check the results and 

make adjustments to the exposure 
accordingly. A remote cable or 

wireless shutter release device is a 
useful tool to have.

shooting for the moon
Arrange your equipment to 

capture the Earth’s largest satellite

TECHNIQUES
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consIDEr 
composItIon
Think not of the landscape complementing the night sky, 
envision how the night sky will complement the landscape

Once all the planning has been coordinated 
and an element of luck has struck in light of 
the weather, it’s then down to how the shot 
is to be set up and executed.  

Captivate the viewer by combining land 
and sky elements. Composition should 
follow the exact same principles as general 
landscape photography. It’s tempting to 
angle the tripod head so the lens attains 
a huge amount of sky; though this may 
be necessary on occasion, aiming for the 
zenith, and only incorporating a miniscule 
proportion of shadowy foreground, will not 
complement gaping skies, no matter how 
fascinating the shimmering stars.

Learn to sacrifice some of the universe 
to incorporate planet Earth. Rules are made 
to be broken, but rule of thirds, however, 
usually has its uses, creating a smooth 
balanced image. If the objective is big skies, 
shoot as wide as possible and try to keep 
the lens angled around 0 to 15 degrees. 

Using longer focal lengths, the task 
becomes more complex. Correct alignment 
with prominent features is crucial, however 
the outcome can be extremely rewarding 
when it all falls into play.

When viewing a nightscape image with 
a scintillating sky, unsurprisingly the eye 
navigates to this dominating expanse of the 
picture. Nevertheless, the eye soon wanders, 
should there be nothing else to stimulate the 
viewer; the moment is lost, and with it, 
their interest.

Again, producing a masterpiece can rely 
significantly on the previously mentioned 
understanding of location, working out the 
pros and cons of the vicinity, and how the 
scene can work with your intentions. Try not 
to think of the landscape complementing the 
night sky, instead, anticipate how the night 
sky will complement the landscape.

Highlight certain landscape elements, 
concentrate on details, tides, flora, use 
structures and of course, reflections. 
Another factor to remember is that skies 
don’t have to be completely clear, and 
patchy clouds can add as much impact at 
night as in the day.

HOrizON iNTeresT 
Here the trees silhouette against 
the warm glow of the light 
pollution, drawing the eye and 
providing distant interest

ligHT pOlluTiON 
Where light pollution is 
unavoidable, use it to 
complement the image

NAuTiCAl TWiligHT 
Be mindful of location and 
twilight. Taken in July, the 
effect of nautical twilight 
can be seen in the top-left 
corner of this image due to 
its location and time of year

Left  
February Milky 
Way, scotland 
The Milky Way can 
be photographed 
year-round. There  
is often a 
misconception that 
it can only be seen, 
and therefore 
photographed, 
from spring to 
autumn, but this 
refers to the 
Galactic Core, 
visible when looking 
towards the centre 
of our galaxy
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July lAVeNder 
pANOrAmA 
High arc requiring use of specialist 
panoramic head for multiple-row 
image sequences at varied angles 
(-15°, +15°, 45° x 7 each)

FOregrOuNd iNTeresT 
Use strong, eye-catching foreground 
interest to lead the viewer into the 
picture, vibrant colours and leading 
lines draw the eye in

seCONdAry sky 
iNTeresT 

Use of a tracker has 
enabled the camera 

sensor to absorb 
H-Alpha spectral line, 

thus rendering pink 
nebula (most H-Alpha is 

filtered on DSLRs)

TrACked sky 
A Sky-Watcher star 
tracker was used to gain 
a 240-second exposure, 
reducing noise and enhancing 
the detail without generating a 
processed look

FOregrOuNd iNTeresT 
Glow from the Milky Way and starlight 
reflecting in the wet sand and low tide 
draws the eye. It needs to be a very 
dark location for Milky Way reflection

dArk lOCATiON 
Practically no light 
pollution impeding  
the sky due to 
extremely dark South 
Devon location

rule OF THirds  
Well-balanced 
composition completes 
the photograph

THe mOON 
This image uses the harsh 
light from the Moon as a 
feature within the sky, though 
balanced exposure for both 
sky and land can be tricky

 illumiNATed misT 
Luminosity within the mist from 
the moonlight has created a 
strong, eye-catching scene

sTArligHT 
The moonlight bleaches out 
thousands of stars, though correct 
exposure retains a significant 
amount to complement the shot

COrFe CAsTle 
Secondary landscape 
interest adding punch 
to the nightscape

  TECHNIQUES



30   Teach yourself Astrophotography

TECHNIQUES  

pErfEct focus
It’s pitch black, and autofocus has inherited the visual 
attributes of a star-nosed mole, so how do we focus?

Focusing is a bit of a quandary when it 
comes to meandering around in the dark. 
Occasionally, cameras can focus on stars via 
autofocus, especially certain Sony models, 
though autofocus at night is extremely 
unreliable and the majority refuse to focus 
on auto point blank.  

Thankfully, modern cameras have excellent 
light sensitivity, and have been blessed 
with Live View to aid us on the conquest 
for sharp nightscapes. Unfortunately, as 
photography’s advances are delivered to 
night dwellers on the one hand, technology 
is pilfered from the other; adios hard-stop 
infinity marker on most autofocus lenses.

Without deviating from the subject too 
far, lenses were developed to focus beyond 
infinity for several reasons. Manufacturers 

namely point to thermal expansion during 
fluctuating temperatures, and many point 
to extended lens motor cam durability, by 
allowing a soft stop as an alternative to 
crashing into a hard stop at infinity.

This leads to the second problem, 
manifesting itself within the lens, calibration; 
nine times out of ten, the denoted infinity 
symbol on a lens will be slightly inaccurate.  

As a result, this equates to fixing the lens 
on the denoted infinity marker, adjusting 
to wide-open aperture and ramping up the 
ISO. After this, most modern cameras can 
see the brightest stars as tiny specs on Live 
View. One must then proceed to navigate in 
Live View until the brightest star available is 
situated within the centre of the LCD, before 
magnifying it with digital zoom. The lens is 

then tweaked manually until the star is as 
defined as possible. It’s a far trickier task if 
the lens has no denomination for infinity; if 
the lens is too far out of focus, stars won’t 
be visible. The only options are shoot to the 
distance in the day on auto, or find a distant 
light source at night to focus on, then use 
that as a marker.

Spherochromatism may also be visible, 
also used at longer focal lengths and 
through telescopes. Spherochromatism 
renders a green hue to stars when the 
focusing has been brought in too close, or 
a heavy magenta glow when the focusing 
has drifted too far out. To fix this, tweak the 
focus and bring the star back to a neutral, 
or near-neutral tone, thus indicating that the 
star is in better focus.

External focusing aids
A Bahtinov mask is one, used for focusing through 
telescopes and occasionally through DSLR lenses. It’s tricky 
to use on anything shorter than at least 70mm, ideally 
100mm upwards is required to see the diffraction spikes the 
mask creates that need aligning, and centring to a star.  

Use other filters
For landscape astrophotography, there are clever 
alternatives that use the method of the Bahtinov within a 
typical DSLR square filter or a sharp star filter.

Use light
High-power flashlight illumination is another option. Light up 
a distant part of the landscape, and if it can be seen in Live 
View, then you’re in business. However, it will need to be 
30/40 metres away for you to be able to successfully attain 
sharp stars.

Alternate light
Alternate light sources may also enable long-distance focus 
i.e lights on the horizon.

focusing tips
Study your subjects to help you 
capture better shots
Prolific night-sky photographers sometimes mark their lenses 
with a new marker point, or carefully gaffer tape the lens in 
place for the night once sharp star focus has been achieved. 
However, the latter does not account for refocusing on the 
foreground; even remarking the lens may prove inconsistent 
over time as the lens bends in and the calibration strays.

“ Use the method of the Bahtinov 
within a typical DSLR square filter”
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GEAR FOR  
THE GALAXIES
From accessories to apps, meet the best kit for successful astrophotography

A
lthough it might seem like a 
high-tech genre, getting started or 
getting serious about 
astrophotography needn’t mean 

spending a fortune on new kit. Even entry-
level DSLRs can take perfectly good after-
dark landscape shots with the right lenses 
and accessories attached.

In this section we’ll pick out full-frame and 
pro mirrorless camera options that are 
bound to elevate your images, alongside the 
best lenses. After all, it’s important you find 
out what you should be looking for. Generally 

speaking, the more light you can let into the 
camera and onto the sensor, the better your 
wide maximum apertures and high ISO 
capabilities! Once we’ve covered the basics 
of camera kit, we’ll look at the specialist 
equipment needed for more detailed photos 
of astro phenomenon. With modest 
stargazing equipment such as a telescope 
(and the right adaptor to mount it to your 
camera) you’ll be able to capture planets, 
nebulae, star clusters and more.

While some newer models already have 
these built in, you’ll also benefit from a 

remote timer or intervalometer that plugs 
into your camera. This will enable you to 
capture extended exposures and shoot 
time-lapse sequences of star movement 
across the night sky.

Even if you’re a keen stargazer, 
smartphone apps will help you to navigate 
the night sky and better plan your shoots. To 
round things off, we’ve picked a few software 
gems to help you capture spectacular 
scenes with minimal disappointment. So, 
what are you waiting for? Dress warmly and 
get out there with the right gear!

 
Advanced astro  
Astrophotographer Pete Richardson 
(www.peterichardsonastro.com) used a telescope and 
CCD camera in his home observatory to capture this 
small part of the Soul Nebula
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The Canon EOS Ra – the dedicated astrophotography 
version of its flagship mirrorless camera – has all the starry 
tech specs that you’d expect for a mirrorless designed for 
astrophotography.

The EOS Ra is the manufacturer’s first dedicated 
astrophotography camera since 2010, which saw the release 
of the EOS 60Da, while the company’s first ever astro cam 
was the EOS 20Da in 2005. It is also their first full-frame star 
shooter and first mirrorless one. Features include a new IR filter 
array in front of the sensor, which allows four times as much 
hydrogen-alpha light to be transmitted as the normal EOS R.

The new Canon 
EOS Ra Canon’s latest astro camera will give 

your shots glorious galactic detail

Canon EOS Ra
Price £2,599.99/$2,499
Web:  www.canon.co.uk
Megapixels  
(effective):  30.3MP
Max resolution  
(pixels):  6720 x 4480 pixels
Sensor  
information:  36 x 24mm CMOS
Shutter speed:   1/8000 sec to 30 sec, bulb
ISO sensitivity:   100-40000  

(expandable to 102400)
Lens data/Zoom:   RF (excludes EF-M lenses)
Metering options:    Evaluative, Partial, Spot 

metering, Centre-weighted 
average

Flash modes:   E-TTL II, Auto Flash, Metered 
Manual

Connectivity:   Wi-Fi and Bluetooth
Weight:  660g
Dimensions:  135.8 x 98.3 x 84.4mm
Batteries:   Li-ion Battery LP-E6N
Storage:   SD/SDHC/SDXC and UHS-II
LCD:  2.1 million-dot 3.15”   
 touchscreen 
Viewfinder:   0.5” OLED colour EVF,  

100% coverage

Summary
The EOS Ra will enable you to 
capture the universe in its full 
beauty, picking out more subtle 
colours in night sky objects.

Out of this world
With a modified infrared filter 

and 30x magnification, the 
EOS Ra is one of the best 

astro cams out there
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SIGMA 
20MM F1.4 
DG HSM
(£649/$714)
The wide maximum 
aperture of this lens is 
ideal for night-time 
shooting, although
you will find a slight 
distortion from the 
ultra-wide angle.

SAMYANG  
14MM F2.8 
(£330/$325)
This super-wide lens enables 
you to capture a huge amount 
of the night sky in a single 
exposure. On a cropped  
sensor it still provides an 
impressive 21mm angle of 
view. Its low price point  
and a bright aperture  
make it an astro favourite.

CANON EF 14MM 
F2.8L II USM  
(£1,920/$2,099)
The L-series range is 
Canon’s premium offering. 
For a price, this lens will 
deliver sharp, accurate, 
wide-angle night-time 
landscapes. It takes in a 
massive 114̊  field of view, 
and the ultrasonic motor 
drives speedy autofocus.
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Although entry-level cameras can be used for 
astrophotography, DSLRs with full-frame sensors 
are the more suitable choice as they have bigger 
sensors, which in turn collect more light (in very low-
light conditions) and produce images with less noise. 

If you’re looking to invest in a new model, the 
choice of camera brand really doesn’t matter in 

terms of the results you can achieve. The two biggest 
players in the market are still Canon or Nikon, so 
if you’ve already started with one brand, it makes 
sense to stick with them when you upgrade.

Astrophotography often relies on very long 
exposures, so one of the key elements to look for in 
a DSLR is low image noise and high sensitivity. As 

well as these considerations, you should also think 
about any physical handling features you might 
find important. For example, a camera with a tilting 
display can make it easier to compose and see the 
screen when using it low to the ground. Read on to 
discover some of the most popular full-frame and 
cropped sensor options out there.

Although the Canon EOS 7D Mark II is now several 
years old, it’s still a perfectly reasonable choice of 
model for astrophotography. It’s got a fully weather-
sealed body, and inside the magnesium-alloy body 
you’ll find a 20.2 megapixel APS-C CMOS sensor. 

The 7D Mark II lacks modern bells and whistles 
like a touchscreen or 4K video, but these aren’t 
vital features for gaining accurate exposures of the 

THE BEST DSLRS 

Canon EOS 7D Mark II Canon EOS 7D mark II
Price £1,429.99/$1,799
Web:  www.canon.co.uk
Megapixels  
(effective):  20.2MP
Max resolution  
(pixels):  5472 x 3648
Sensor  
information:  22.4 x 15.0mm CMOS
Shutter speed:   1/8000 sec to  

30 sec, bulb
ISO sensitivity:   ISO 100-16000 (ext. 51000)
Lens data/Zoom:  EFEF-S mount
Metering options:   Evaluative, Partial, Spot 

metering, Centre-weighted 
average

Flash modes:   E-TTL II, Manual flash, Multi 
flash, Integrated Speedlite 
Transmitter

Connectivity:   GPS, Wi-Fi (with an adapter)
Weight:  910g
Dimensions:   148.6 x 112.4 x 78.2mm
Batteries:   Rechargeable Li-ion Battery 

LP-E6N
Storage:   Dual card slots (CF & SD)
LCD:   3”, 1,040,000-dot screen
Viewfinder:   Optical viewfinder  

with 100%

This popular cropped-frame camera isn’t showing its age  
and proves that image quality and reliability still rules

Consider both image and build quality when choosing your DSLR camera

Summary
The camera has a 150,000-pixel metering sensor 
with IR detection to deliver consistent exposures 
even in challenging light. Useful extra features 
include GPS and a built-in interval timer.

night sky. Standard ISO peaks at 16000 and can be 
extended to a maximum of 51000. As with the Mark 
IV, Canon suggest the Mark II can even focus under 
moonlight conditions.

Though many pros favour a full-frame sensor for 
shooting astro, this DSLR camera comes at a price 
that is much more affordable. A crop-frame camera 
will also give more reach with a telephoto lens, which 
potentially means frame-filling shots of the Moon 
and other accessible celestial objects.

In front of the camera’s hot shoe there’s a small 
GPS module, which gives users the option to record 
the latitude and longitude of where a shot was taken, 

even including the direction that the camera was 
pointing. If you want to return 

to a particular spot, this 
feature is invaluable. 
Although Wi-Fi isn’t 
included as standard, 
an adapter makes 
it easy to equip the 
camera with it for 
speedy file transfers. 
Last but not least, a 

built-in interval timer 
enables timed exposures 

without the need for an 
external intervalometer.

Cropped 
winner

The 7D Mark II 
incorporates a 

rugged, weather-
sealed design. The 

solid grip makes  
it easy to handle 

in outdoor 
situations

Canon-fit lenses Don’t be confined to Canon-made optics. Other manufacturers offer quality in affordable packages
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The Canon EOS 5D Mark IV is packed with plenty of 
features for stunning astro shots. To start with, the 
ISO sensitivity is expandable to 102400, and Canon 
claim that they’ve enhanced the camera’s noise-
processing algorithms for improved results.

In this model, Canon have also introduced 
something called Dual Pixel Raw technology, 
which gives you the option to fine-tune the area of 
maximum sharpness. During this shooting mode 
a single RAW file combines two images into the file, 
which can be processed later for optimum clarity.

Another beneficial upgrade that can be added 
to the Mark IV is the Canon Log. This feature has 
been designed to increase the dynamic range – by 
800% to be specific. It’ll also minimise the loss of 
detail in the darkest and brightest parts of the image 

Canon 6D Mark II

Canon 
EOS 5D 
Mark IV

Canon 6D Mark II
Price £1,349.99/$1,599
Web:  www.canon.co.uk
Megapixels  
(effective):  26.2MP
Max resolution  
(pixels):  6240x4160
Sensor  
information:  36 x 24mm CMOS
Shutter speed:   1/4000 to 30  

sec, bulb
ISO sensitivity:   100-40000  

(50-102400 expanded)
Lens data/Zoom:   EF (excludes  

EF-S, EF-M lenses)
Metering options:    Evaluative, Partial, Spot 
  metering, Centre-weighted 

average 
Flash modes:   E-TTL II Auto Flash, Metered 

Manual
Connectivity:   Bluetooth, NFC,  

GPS and Wi-Fi
Weight:  765g
Dimensions:   144.0 x 110.5 x 74.8
Batteries:   Li-ion Battery LP-E6N
Storage:   SD/SDHC/SDXC
LCD:   3”, Vari-angle  

Touch screen 
Viewfinder:   Electronic viewfinder 100% 

coverage

Canon EOS 5D Mark IV
Price £2,799.99/$3,099
Web:  www.canon.co.uk
Megapixels  
(effective):  30.4MP
Max resolution  
(pixels):  6720 x 4480 pixels
Sensor  
information:  36 x 24mm CMOS
Shutter speed:   1/8000 sec to  

30 sec, bulb
ISO sensitivity:   100-32000  

(expandable to 102400)
Lens data/Zoom:   EF (excludes EF-S / EF-M 

lenses)
Metering options:    Evaluative, Partial, Spot 

metering, Centre-weighted 
average

Flash modes:   E-TTL II, Auto Flash, Metered 
Manual

Connectivity:   Wi-Fi NFC and GPS
Weight:  800g
Dimensions:   150.7 x 116.4 x 75.9mm
Batteries:   Li-ion Battery LP-E6N
Storage:   Compact Flash, SD/ 

SDHC/SDXC
LCD:   1,620,000-dot 3.2” 

touchscreen 
Viewfinder:   Pentaprism viewfinder 

100% coverage

Although this premium model is 
an accomplished all-rounder, it 
really excels at night

This impressive full-framer takes over from the original Canon 
6D as the prime astrophotography choice

The original Canon EOS 6D reigned for five 
years as the most popular choice among 
astrophotographers, largely thanks to its excellent 
low-light and high ISO performance and its small 
size. Fortunately, the Canon 6D Mark II builds on 
these pros and comes packed with even more 
features to please night-time photographers. 

The 6D Mark II is the world’s smallest full-frame 
DSLR. One of the practical benefits of choosing it 
over the Canon EOS 5D Mark IV is that it’s lighter 
and arguably easier to handle. The aluminium alloy 
body is dust and drip resistant, so it should easily be 
able to withstand a night out in the elements.

Inside the camera, the sensor offers a maximum 
resolution of 6240 x 4160, which is more than 
enough for capturing exquisite detail and 
making large prints of the night sky. It 
shoots across a fantastic ISO range of 
100-40000 range, which is expandable 
to ISO 50-102400.

There are 45 cross-type autofocus 
points for accurate focusing, and Canon 
claim this works in conditions as dark 
as moonlight. The flip-out touchscreen 
makes low-level composition and 
focus-checking easier. Another 
standout astro-savvy feature of the 
6D Mark II is a built-in intervalometer. 

There’s also a bulb timer function, which enables the 
user to plug in exposure times of any set length.

The 6D Mark II is well connected with built-in 
GPS and Wi-Fi, which means speedy file transfers 
to smartphones or laptops and the ability to geotag 
each image you shoot with your current location. 
This is ideal should you want to revisit a specific spot, 
scout a location or add accurate image captions.

For Canon users who want to upgrade to their first 
full-frame camera, the 6D Mark II is ideal. That being 
said, the old 6D will provide similar image quality, 
albeit in an older package without the 
extra features.

– perfect 
for astro 
images 
with a wide range 
in tones, from the stars to deep skies.

The focusing system of the Mark IV also excels 
in low light, as the AF system is sensitive down to 

-3EV (-4EV in Live View). This is actually darker than 
moonlight, which means that in theory focusing 
shouldn’t be an issue in lower light levels.

Pricey 
performer

This well-rounded 
DSLR has a 

30.4MP CMOS 
full-frame sensor, 

impressive 
dynamic range 

and a responsive 
touchscreen

Summary
This is one of the most complete DSLRs for astro, 
which you’d expect given its price. Canon Log and 
Dual Pixel Raw Technology add to its power and 
should yield supersharp shots.

Summary
This DSLR is a great all-rounder, with an ISO range 
ideal for low-light shooting, and the vari-angle 
touchscreen is responsive and satisfying to use.



NIKON 14-24MM 
F2.8 $1,900 
(approx. £1,400)
If you’re after an optical 
companion with a flexible 
focal range, this extreme 
wide-angle and fast aperture 
lens is ideal. It’s got a nano 
crystal coating to reduce 
ghosting and flare, and the ED 
glass should minimise 
chromatic aberration.

SIGMA 40MM 
F1.4 DG HSM
(£1,099/$1,300)
The lens is capable of 
resolving superb detail and 
beautifully round bokeh, with 
excellent control over 
chromatic aberrations and 
virtually absent curvilinear 
distortion.  Plus the wide 
aperture will allow plenty of 
light in to your sensor.

TOKINA AT-X 11-
20MM F2.8 PRO DX 
(£499/$549)
This wide-angle zoom lens is 
compatible with Nikon DX-format 
DSLRs to provide a 16.5-30mm 
equivalent focal length. The  
f2.8 maximum aperture  
should be more than adequate 
for consistent low-light shooting 
throughout the zoom range.
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Nikon D850 If you can forget cost and size, this full-frame powerhouse 
is probably the best Nikon for astrophotography

Any photographer with nocturnal habitats will love 
the Nikon D850. The camera’s lowest metering 
limit is -3 EV, and the autofocus system is sensitive 
down to -4 EV. This doesn’t outperform other 
camera bodies we’ve mentioned but does mean 
full autofocus or auto exposure is possible in near 
darkness. The modest ISO ceiling of 25600 can be 
extended up to an ISO equivalent of 108400, but 
Nikon claim the EXPEED 5 image processing engine 
will yield superb image quality across the ISO range.

The D850 comes equipped with a tilt-angle, 3.2” 
2,359,000-dot touchscreen. All these dots equate to 

Shared shots 
It’s possible to 

transfer high-quality 
JPEGs to your social 

media stream, 
smartphone or  

online gallery via 
SnapBridge

“Touch control means you can tap the screen to focus, 
trigger the shutter and review images with ease”Nikon D850

Price £2,699/$3,299.95
Web:  www.nikon.co.uk
Megapixels  
(effective):  45.7
Max resolution  
(pixels):  8256 x 5504
Sensor  
information:   FX, CMOS, 35.9mm x 

23.9mm
Shutter speed:   1/8000 sec 

to 30 sec, bulb
ISO sensitivity:   64–25600 (extendable to 

32-102400)
Lens data/Zoom:  Nikon F mount
Metering options:   Matrix, Centre-weighted, 

Spot, Highlight-weighted 
Flash modes:   Front-curtain sync, slow 

sync, rear-curtain sync,  
red-eye reduction, red-eye 
reduction with slow sync, 
slow rear-curtain sync, off

Connectivity:   Wi-Fi, Bluetooth, USB,  
HDMI output

Weight:  1005g
Dimensions:   146 x 124 x 78.5mm
Batteries:   EN-EL15a rechargeable  

Li-ion
Storage:   XQD, SD, SDHC, SDXC
LCD:   3.2–in diagonal tilting TFT 

touch-sensitive
Viewfinder:   Eye-level pentaprism  

single-lens reflex

a high resolution monitor that’s suited for shooting 
and checking the clarity of night-sky images. Touch 
control means you can tap the screen to focus, 
trigger the shutter and review images with ease. Fully 
illuminated buttons are also handy additions for 
efficient camera handling.

When you’re out all night shooting battery life can 
be a limiting factor. Nikon has managed to squeeze 
a staggering 1,840-shot life into this camera. As a 
comparison to other models we’ve covered, you’d 
need seven batteries with the Sony Alpha 7R II 
or two batteries with a Canon EOS 5D Mark IV to 

Summary
The D850 has an all-round impressive 
performance, with a full-frame FX sensor and 
153-point AF system. ISO can be pushed to 3,200 
with minimal luminance noise.

reach anything like the D850’s capacity. Thanks 
to the camera’s built-in intervalometer, you can 
create a new folder and reset the file numbering 
for each of your time lapse sequences and avoid 
the hassle of stripping out the desired files. You can 
set a minimum shooting interval of 1/2 second for 
smooth star trails.

With the D850’s 45.4-million-pixel sensor you’ll 
be able to produce large prints that are rich in 
detail. Though this DSLR is twice the cost of many 
mirrorless options, the image quality and range of 
available accessories are sure to win you round.

Nikon fit lenses For sharp and bright images here are the best glasses to pair with your Nikon
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What makes a DSLR specialised to face the 
challenges of astrophotography? According 
to Nikon, the D810A can record 
36.3-megapixel images of nebulae 
that emit on the hydrogen-alpha 
wavelength. Because they’ve 
redesigned the infrared filter, 
the D810A is four times more 
sensitive to the H-alpha spectral 
line than the original D810. This 
provides the ability to capture 
nebulae and starfields without 
the need to add external filters.

In the dedicated Long 
Exposure M mode (a dedicated 
Long Exposure manual mode) 
it’s possible to set exposures of 
up to 900 seconds. To produce 
seamless star-trail photography you can shoot in 
continuous release mode with a shutter speed of 4 
seconds or slower, recording as many shots as the 
media cards and battery will facilitate. Extended 
shooting is also possible thanks to the D810A’s 
energy-efficient design and high-capacity battery, 
which can capture 3,860 images on a single charge.

This model combines a 20.9 MP cropped-format 
sensor with Nikon’s EXPEED 5 image processing 
engine in an even more compact and affordable 
body than the D500. It’s a tempting prospect if you 
don’t want to spend thousands on a capable model.

In terms of low-light sensitivity, Nikon claims 
this camera’s image processor will dramatically 
reduce fine noise, even at its Hi 5 setting of an 
equivalent ISO 1640000. Although in 
reality you’d find this upper limit 
fairly unusable, the benefits in 
low-light image quality should still 
be felt by shooting further down 
the sensitivity range. The 51-point 
system in the D7500 is accurate 
down to -3 EV, matching the 
moonlight level of other cameras 
we’ve mentioned.

Moving onto handling and the 
body itself, the D7500 is weather proofed 
and well constructed, so you’ll be able to keep 
shooting starry skies without worry. There’s also 
a dedicated ISO button on the top plate, making 

it easy to change these settings. The D7500 also 
incorporates a handy 3.2” tilting touchscreen 
display, which has responsive tap-to-focus control. 
However, if you do want to look through the optical 
viewfinder as well, it offers 100% coverage. The 
D7500 4K UHD can create timelapse movies in-
camera, and with an estimated battery life of 950 
shots, it’ll keep you shooting long into the night.

Nikon D810A

Nikon D7500

This DSLR has been engineered 
specifically for astrophotography

Looking for affordability? This cropped-sensor DSLR is equipped to deal with light sensitivity

Nikon D810A
Price $3,799.95 (approx. £2,800)
Web:  www.nikon.co.uk
Megapixels  
(effective):  36.3 million
Max resolution  
(pixels):   7360 x 4912
Sensor  
information:   FX, 35.9mm x 24.0mm, CMOS
Shutter speed:   1/8000 sec to 30 sec, bulb, up to 

900 seconds in M* mode
ISO sensitivity:   200-12800 (extended up to 

51200) (extendable to 32-102400)
Lens data/Zoom:  Nikon F mount
Metering options:   Matrix, Centre-weighted, Spot, 

Highlight-weighted 
Flash modes:   Front-curtain sync, slow sync, rear-

curtain sync, red-eye reduction, 
red-eye reduction with slow sync, 
slow rear-curtain sync, off

Connectivity:   SuperSpeed USB,  
HDMI output

Weight:  980g
Dimensions:   146 x 123 x 81.5mm
Batteries:   Rechargeable Li-ion EN-EL15
Storage:   CF, SD, SDHC, SDXC
LCD:   3.2”, 1229k-dot TFT monitor 

touch-sensitive
Viewfinder:   Eye-level pentaprism single-lens 

reflex

Nikon D7500
Price £1,099/$799.95
Web:  www.nikon.co.uk
Megapixels  
(effective):  20.9 MP
Max resolution  
(pixels):   5568 x 3712
Sensor  
information:   DX, CMOS, 23.5mm x 

15.7mm
Shutter speed:   1/8000 sec to 30 sec, bulb
ISO sensitivity:   100-51200, extendable to 

ISO 1640000 (equivalent)
Lens data/Zoom:  Nikon F mount
Metering options:   Matrix, Centre-weighted,  

Spot, Highlight-weighted
Flash modes:   Auto, auto with red-eye 

reduction, auto slow sync, 
auto slow sync with red-eye 
reduction, fill-flash, red-eye 
reduction, slow sync, slow 
sync with red-eye reduction, 
rear-curtain with slow sync, 
rear-curtain sync, off

Connectivity:   USB, HDMI, Wi-Fi, Bluetooth, 
Weight:  720g
Dimensions:   135.5 x 104 x 72.5mm
Batteries:   EN-EL15a rechargeable  

Li-ion battery
Storage:   SD, SDHC, SDXC
LCD:   3.2–in. 992-k dot, tilting TFT 

touch-sensitive
Viewfinder:   Eye-level pentaprism single-

lens reflex

Summary
The Nikon D810A sports the same design 
as the D810 but has a modified internal 
filter for greater sensitivity in the red 
channel of visible light.

Summary
Although the D7500 isn’t a full-frame model, it’s 
got plenty of features for stunning astro shots at 
an affordable price point. The ISO is expandable 
to a whopping 1640000.

Special and sensitive
Nikon produced the D810a to meet the 
demands of astrophotographers
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Mirrorless cameras, also known as compact system cameras (CSCs) differ 
from DSLRs as they lack a mirror. They’re also smaller and lighter and yet 
still take interchangeable lenses, although the lens ranges available aren’t 
as extensive compared to established DSLR systems. The latest (and most 
expensive) modern mirrorless models offer pro features that can match their 
larger rivals, but what features should you be looking for?

When selecting your camera for astrophotography, sensor size is an 
important consideration, with larger sensors being favourable where budget 
allows. Full-frame sensors have a larger light-gathering surface compared 

to crop sensor systems and so have a distinct advantage when it comes to 
shooting in low-light situations. More light equates to more signal and less noise.

Moving on to the physical camera body, having a tilting screen is a bonus as 
it means you can compose using the screen rather than having to look through 
the viewfinder in dark conditions and at awkward angles. Remember that you’ll 
certainly need an extra battery or two with most mirrorless cameras compared 
to a DSLR. The extended exposures of astro shooting can drain a camera’s 
power very quickly, so research the battery life of any potential models and 
invest in an additional grip where you can.

SWITCH TO MIRRORLESS
The latest compact cameras can cope with the demands of astrophotography

Sony’s key selling point of the Alpha 7S II to low-light 
photographers is its phenomenal sensitivity (up 
to a maximum ISO 409600) with 
ultra-low noise. It’s unlikely 
that you’ll ever shoot at that 
speed on a regular basis as 
images will still appear very 
grainy. However, this ISO 
value does actually make it 
possible to see the Milky Way 
in real time on the camera’s 
LCD screen or electronic 
viewfinder, which in turn should 
make focusing and framing a 
cinch. The electronic viewfinder 
offers 0.78x magnification and will 
instantly display how exposure compensation, white 
balance and other settings affect images. 

The Sony Alpha 7S Mark II is an upgrade to the 
A7S and boasts enhanced video functionality and a 
faster AF system. Like its predecessor, at the heart 
of the camera is a full-frame 12.2MP Exmor CMOS 
sensor. This makes it a viable option if you need to 
shoot stills in low light on a regular basis but aren’t 
looking to make prints larger than A3 size.

Focusing in astro scenarios always poses a 
challenge, but the Alpha 7S II has a hybrid autofocus 

Sony Alpha 7S II
With a maximum ISO of 
409600, is this the best low-
light mirrorless out there?

system with 169 points and 25 
contrast-detection points. This 

means it’s capable 
of matching 
Canon’s low-
visibility focusing 

capabilities of -3EV, 
working in conditions 
as dim as -4EV.

The LCD screen 
doesn’t have touch 
control, but the 
controls on the body 

are well placed. There 
are both front and rear dials that are easy to access, 
and a mode dial locking mechanism prevents you 
from accidentally changing the shooting mode in 
the dark.

Size-wise, this camera is much smaller than 
DSLR alternatives, so consider whether compact 
weight and dimensions are important. If you want to 
break from shooting astro with a traditional DSLR, 
the Alpha A7S II is one of the best alternatives.

Summary
While the Sony Alpha 7S II only has a 
12.2-megapixel sensor, its ISO can be pushed to 
40960, and it displays a dynamic range in RAW

Sony Alpha 7S II
Price £2,399/$1,999
Web:  www.sony.co.uk
Megapixels  
(effective):  12.2
Max resolution  
(pixels):  4240 x 2832
Sensor  
information:   35mm full-frame (35.6 x 

23.8mm) Exmor™ CMOS 
sensor

Shutter speed:   1/8000 to 30 sec, bulb
ISO sensitivity:   50–409600
Lens data/Zoom:  Sony E-mount lenses

Metering options:   Multi-segment,  
Centre-weighted, Spot

Flash modes:   8
Connectivity:   GPS, Wi-Fi (with an adapter)
Weight:  584g
Dimensions:   126.9 x 95.7 x 60.3mm
Batteries:   Rechargeable battery  

pack NP-FW50
Storage:   Memory Stick Duo /  

SD Memory card
LCD:   7.5cm (3.0 type) TFT drive
Viewfinder:   XGA OLED, 1.3cm (0.5 type) 

electronic viewfinder 

Mirrorless  
lens options
A fast, wide-angle lens is the best 
choice for astrophotography. Here 
are three top options

ZEISS BATIS 
18MM F2.8 
(£1,069/$1,499)
This full-frame mirrorless 
lens (designed with Sony 
bodies in mind) has a large 
field angle, fast autofocus 
and is sharp right into the 
corners, making it ideal for 
astro. It’s also protected 
against dust and water 

spray so should be hardy in most outdoor conditions.

FUJINON  
XF16MM  
F1.4 R WR 
(£879/$999)
 This Fujifilm-compatible 
lens is a very good wide-
angle option, with extra 
points for weather sealing. 
The f1.4 maximum 
aperture delivers in low-
light conditions, and 
changing the aperture quickly in the dark should be a 
breeze thanks to the aperture ring.

M.ZUIKO DIGITAL 
ED 12–40MM  

(£900/$1,000)
Perfect when partnered 
with an Olympus 
mirrorless camera, this 
lens is robustly 

engineered yet compact. 
The focal range is very 
versatile for general astro 

scenes and the bright 
maximum aperture is ideal 
for the genre.
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Although megapixels aren’t everything, the Alpha 7R 
III is Sony’s latest high-resolution mirrorless camera, 
with a full-frame stacked CMOS sensor that clocks 
in at 42.2MP. Teamed with this sensor is a powerful 
processing engine, which Sony says can provide a 
staggering 15-stop dynamic range at low sensitivity 
settings. In real terms, this means the ability to 
capture the full range of light in your scenes.

As with several other Sony mirrorless models, 
there’s a wide range of autofocus settings, including 
Wide, Zone modes and an Expanded Flexible Spot 
mode that takes advantage of additional AF points.

Astrophotography might always be done on a 
sturdy mount, but unwanted camera movement 
can still creep in and degrade the sharpness of 
your images. The Alpha 7R III has a 5-axis image 
stabilisation system that’s designed to combat 
camera shake and blurred images. This includes roll 
shake when recording stills at night.

Although more compact than a pro DSLR, the 
A7R III should still be easy to handle in low light. It’s 

Fujifilm X-T2

Sony 
Alpha 7R III
This megapixel monster has the potential 
to tempt astrophotographers away from 
the comfort of a DSLR

This cropped-sensor model shows definite 
upgrades from its predecessor, with a 
resolution and range that’s right for astro

Fujifilm’s X-T2 is an advanced mirrorless camera 
that builds on the success of the X-T1. This model 
has an increased resolution and newer sensor than 
its predecessor and is one of the higher-resolution 
APS-C cameras available on the market at 24.3MP. 
The electronic viewfinder refreshes at a rate of 
60fps, but there’s a boost mode that enables this to 
jump to 100fps. In practical terms, this refresh rate 
can be maintained during night shooting, making it 
easy to compose and frame shots.

The X-T2’s native sensitivity doesn’t match 
the dizzying highs of the Sony Alpha 7S II, maxing 
out at a conservative 12800 (which can be 
expanded to 51200). Dynamic range 
is good at lower sensitivities, with 
plenty of flexibility to recover 
detail in post processing provided 
you’re shooting in RAW format.

In terms of build and handling, 
the X-T2 has a double-jointed 
articulated screen, so you can 
pull it outwards and away from 
the body. When your camera 
is pointed skywards, it can 
sometimes be challenging to 
compose a frame, so the tilting LCD 
makes it handy for shooting low to 

the ground. Once you’ve become accustomed to 
the layout, the mechanical dials on top of the model 
should make it easy to tweak the settings in the dark.

Although some mirrorless systems are limited 
by a lack of lens options, Fujifilm offer an extensive 
range of X-series lenses. 

made from a magnesium alloy top, with front and 
rear covers, and as a bonus all the major buttons 
and dials are also sealed. This type of dust and 
moisture proofing is less important if you’re 
shooting inside, but it’s something to consider if 
you’re planning to trek out into the wilderness at 
night. Considering the physical elements, the rear 
tilt-angle display has a resolution of 1.44 million dots 
and offers touchscreen functionality for easy and 
quick operation.

Sony Alpha 7R III
Price £2,500/$2,499.99
Web:  www.sony.co.uk
Megapixels  
(effective):  42.2MP
Max resolution  
(pixels):  7952 x 5304
Sensor  
information:   35.9×24.0mm Exmor R 

CMOS sensor
Shutter speed:   1/8000 to 30 sec, bulb
ISO sensitivity:   100-32000 (Expandable 

to ISO 50-102400)
Lens data/Zoom:  Sony E-mount lenses
Metering options:   Multi-segment, Centre-

weighted, Spot, Spot 
Standard/Large, Entire 
Screen Avg., Highlight 

Flash modes:  Pre-flash TTL
Connectivity:   Wi-Fi, Bluetooth, NFC, 

HDMI micro connector
Weight:  657g
Dimensions:   126.9mm x 95.6mm x 

73.7mm
Batteries:   NP-FZ100 rechargeable 

battery pack
Storage:   Memory Stick Duo/SD
LCD:   3” tilt-angle screen, 

1,440,000 dots
Viewfinder:   3,686K-dot electronic 

viewfinder 

Fujifilm X-T2
Price $1,349 (approx. £1,000)
Web:  www.fujifilm.co.uk
Megapixels  
(effective):  24.3
Max resolution  
(pixels):  6000 x 4000
Sensor  
information:   23.6mm x 15.6mm(APS-C)

X-Trans CMOS III with 
primary color filter

Shutter speed:   1/8000 sec to 30 sec, bulb
ISO sensitivity:   200-12800 (expandable to 

100-51200)
Lens data/Zoom:  Fujifilm X
Metering options:   TTL 256-zone metering, 

Multi, Spot, Average,  
Centre-Weighted 

Flash modes:  No built-in flash
Connectivity:   Wi-Fi, NFC
Weight:  507g
Dimensions:   132.5mm x 91.8mm x 

49.2mm
Batteries:   Li-ion battery NP-W126S
Storage:   SD Card/SDHC/SDXC
LCD:   3.0”, 1,040K-dot
Viewfinder:   2.36-million-dot OLED 

electronic display with  
0.77x magnification

Summary
The third version of Sony’s Alpha 7R mirrorless 
CSC has their highest resolution sensor yet. Astro 
shooting will be helped by a 399-point AF system 
and 5-axis image stabilisation.

Summary
The X-T2 is a cropped sensor winner for both 
enthusiast and professional astrophotographers. 
The viewfinder is twice as bright as the X-T1 for 
easy night viewing.

Low-light lover
The camera’s back-illuminated sensor and high ISO 
range can capture a massive 15 stops of dynamic range

Sturdy  
but small

At just 507g, the 
X-T2 will suit 

users who want 
DSLR image 

quality in a more 
compact and 

lightweight body
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CCD stands for charge-coupled device, and a CCD camera is designed to 
capture the dimmest light from astronomical subjects that are sometimes many 
lightyears away. Without delving into the technical workings of a CCD camera, 
the main advantage of CCD imaging is the sensitivity to light. They can be up 
to 50 times more sensitive than a standard DSLR. Switching to a CCD camera 
from a DSLR is the natural progression when taking your astrophotography from 
general starscapes to deep-sky imaging.

So, what should you look out for when browsing CCD cameras? They come 
in a myriad of shapes and sizes, and while some manufacturers have focused on 

the design and feel of a model, there are very basic cameras that opt for function 
over form. To add to the options, there are both mono and colour CCD’s on the 
market. Mono cameras are capable of advanced techniques, whereas colour 
versions are convenient for RGB imaging and won’t require you to buy additional 
expensive filters and filter wheels. Both types of camera can create stunning 
astro-images, so only pick the one that suits you best.

Avoid getting bogged down with technicalities such as readout noise and 
cooling capabilities. As you would with any camera purchase, consider practical 
points like body price, design, weight and compatibility too.

CCD CAMERAS
Capture amazing deep-sky images by using a dedicated astronomy camera

The Atik 414EX is one of the best CCD cameras 
in its price range. Inside, it houses a Sony ICX825 
EXview sensor, which is around 8.9x6.7mm and 
11mm diagonally This isn’t the largest sensor 
that you’ll find on the market, but because of the 
relatively large pixel size of 6.45µm square, it’s still 

Atik 414EX
If you’re an enthusiast  
with a limited budget, this  
is the perfect model for you

Summary
The 414EX is quick to set up and works pretty 
much straight out the box. It’s very sensitive 
given its price, and makes a stunning first  
colour CCD camera.

Taking the leap 
This is the ideal starter  

camera to make the  
transition from a DSLR to a fully 

functional cooled CCD camera

Atik 414EX
Price £1,370.33 (approx. $1,800)
Web:  www.atik-cameras.com
Max resolution  
(pixels):  1391 x 1039 pixels
Sensor  
information:   1.8” Sony ICX413AQ 

Interline Colour CCD
Shutter:   1/1000sec - Unlimited
Pixel Size:   6.45 µm x 6.45 µm
ADC:  6 bit
Readout Noise:   4e- typical value
Gain Factor:  0.28e-/ ADU
Full Well:   ~18,000e-
Dark Current::   ~0.001 electrons/ 

second at -10°C
Interface:  Mini-USB 2.0 High Speed
Power:   12v DC 1A
Cooling:   Termoelectric set point with 

max ΔT=>-30°C
Backfocus:  13mm ±0.5
Weight:  381g

highly sensitive. This pixel size also 
makes it a bit easier on the 
pocket and versatile for use 
across a broader range of 
telescopes and 
focal lengths.

CCD cameras need to 
be kept cool, as cooling 
controls the sensor’s 
thermal noise during long 
exposures to produce 
cleaner images. Thanks to 
a cooling fan mounted on 
its rear, this Atik has set-point 
cooling down to 30°C. As the 
cooler is regulated, calibration of 
images should be more consistent.

In terms of optical connections, the 414EX 
has a 1.25” nosepiece (which is less pricey than 
a 2” counterpart) to screw directly onto the front 
of the camera via a 42mm T-thread. It can then 
be attached to a standard eyepiece holder on the 
telescope focuser.

The svelte 414EX is striking in design, with a 
high-gloss red finish. More importantly though, the 
compact size and weight of under 400g means 
that it will put less stress on the corrector plate of a 
telescope. A power input and USB socket are placed 
on the back of the cylindrical alloy case and are 
therefore easy to access.

The camera comes with Artemis image capture 
software, which makes it simple to control the 
camera and set up multiple imaging sequences. The 
Atik Dawn software that’s included will calibrate, align 
and stack images, so you should be able to use it 
very quickly out of the box.

CCD camera 
accessories These specialist 
cameras need a few extra filters to 
make up the final image

ASTRONOMIK L-RGB 
TYP 2C COLOUR 
FILTER SET
Most astronomical CCDs are 
black and white, and so coloured 
filters are needed. This filter set 

will provide a natural colour reproduction of planets, 
stars, and reflection nebulas, as it divides the spectrum 
into the components red, green, blue and luminance.

ALTAIR M48 TO 
T2 ADAPTER
Threaded converters or extenders 
are screwed between the camera 
and telescope to physically 
increase the optical path of light. 

They are ideal for fine tuning the spacing for a CCD 
camera. This Altair version has an accurate thread cut.

BAADER 
NARROWBAND  
CCD FILTERS
These unmounted Narrowband 
Emission Line & H-Alpha 36mm 
unmounted Filters are 2mm thick 

and deliver high-contrast deep-sky images with the 
shortest exposures possible. They completely reject 
light pollution bandwidths, have anti-reflection coatings 
to prevent halos and come in diameters of 2” or 1.25”.



Teach yourself Astrophotography   41

  TECHNIQUES

The QSI 683 camera uses a full-frame 
8.3 megapixel KAF-8300 sensor, with a 
5.4-micron diameter pixel size. As it’s a 
mono camera, it requires a filter wheel to 
produce full-colour images. That being said, 
the QSI 683’s wheel can be easily removed 
and replaced for cleaning, as well as 
changed should you want to try a different 
configuration of glass. The mono CCD 
enables exposures to be taken through 
narrowband filters, and this opens up a 
new avenue of deep-sky imaging. 

The design is compact (so that the camera 
is small enough to hide behind a CD-ROM), but 
at 950g it’s not the lightest model you’ll find. The 
connector panel of the camera is recessed into 
the body of the camera for protection, but all the 
external connections can be easily accessed. 

It’s available with an integrated guider port (IGP), 
which enables you to guide using the light from the 
main telescope while picking off light from the guide 
star in front of the filters. One standout feature of 
this model is the multi-colour LED status display, 
which provides the user with feedback on the state 
of camera operation. There’s also an internal beeper, 
and like the visual display, this can be customised.

The Nightscape 8300 captures images in 
monochrome through a matrix of colour filters, then 
interprets this through special software into a full 
coloured image. This means you’ll get instant results 
in just a single exposure.

QSI 683s

Celestron Nightscape 8300

This is an advanced, adaptable yet  
easy-to-use CCD model that’ll grow with 
you thanks to customisable features

This Celestron model is a great 
next step up if you’ve been using 
your DSLR for astrophotography

Summary
Because the QSI 683 has dual read rates, it 
means that in High Speed mode it can download a 
full-frame image to a computer in about 1 second.

Summary
The Nightscape is best paired with a Celestron 
T-adapter. Its one-shot colour imaging camera 
and 10.7MP resolution provide pleasing results.

QSI 683s
Price €3,645.60 (approx.   
 £3,000/$4,000)
Web:  www.qsimaging.com
Max resolution  
(pixels):  3348x2574
Sensor  
information:   Full-frame Kodak KAF-

8300 17.96mm x 13.52mm
Shutter:   Built-in mechanical shutter
Pixel Size:   5.4µm x 5.4µm
ADC:  16 bit
Readout Noise:   8e-
Gain Factor:  0.5e- - 1.1e
Full Well:   25,500e-
Dark Current::   ~0.001 electrons/second 

at -10°C
Interface:  Mini-USB 2.0 High Speed
Power:   12v DC 1A
Cooling:   User configurable, cooling 

to 45°C below ambient
Backfocus:  17.5mm
Weight:  950g

Celestron Nightscape 8300 CCD
Price £1,299/$1,850
Web:  www.celestron.com
Max resolution  
(pixels):  3760x2840
Sensor  
information:   Kodak KAI-10100 Color 

Sensor 17.9mm x 13.5mm 
(22.5mm diagonal)

Shutter:   Internal Mechanical, 
Unlimited

Pixel Size:   4.75µm x 4.75µm
ADC:  16 bit
Readout Noise:   16 e-
Gain Factor:  0.5e- - 1.1e
Full Well:   ~25,000 e-
Dark Current::   ~0.001 electrons/second 

at -10°C
Interface:  USB 2.0 High Speed
Power:  12v DC 1A
Cooling:  20C°C below ambient
Backfocus:   55mm w/ 2” barrel;  

26mm w/o barrel
Weight:  910g

Inside, the Kodak KAI-10100 sensor offers 
10.7MP of resolution, and a full-frame image buffer 
also means that there’s less chance of introduced 
artefacts when you transfer the images from 
camera to computer (image download time is 11 
sec or less for a full-frame image). The variable fan 
control provides a vibration-free air flow, which is 
said to dramatically reduce thermal noise.

The Nightscape comes with Celestron’s AstroFX 
software, which gives full control over the camera’s 
temperature regulation, exposure control and 
computer-assisted focusing. The software also 
becomes useful at the post-processing stage for 
stacking, sharpening and altering saturation. If 
you’d rather use another image package, there’s a 
supplied driver that allows you to do so.

The cylindrical body of the Celestron is 4” in 
diameter, and its small size means it can be fitted to 
a Fastar-compatible Schmidt-Cassegrain telescope. 
Because the spacing to sensor is the same distance 
as most DSLR cameras, it’s compatible with most 
standard DSLR T-adapters (negating the need to 
fork out on specialist options). Cooling vents are 
found at the rear, while USB and power inputs are 
located on the side. 

The Nightscape 8300 won’t offer the highest 
sensitivity, but as you don’t need extra filters it can 
deliver superb images without hassle.

If you’re struggling to make a decision, this 
camera has plenty of potential and room for 
upgrades in the future. It can be tailored to fit your 
needs now and as your skills and enthusiasm grow.

Tailor it 
Internally, there are 5- or 

8-position filter wheels so that 
you can use smaller, less 

expensive filters

Clean  
results

Because the 
shutter on the 

Nightscape 8300 
is mechanical it  
is able to keep  
dust out of the  
sensor cavity
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While DSLRs can really thrust open the doors of astrophotography, a camera 
on its own has definite limitations. If you’re after more of a challenge or long 
for deeper exposures of the stars, you’ve probably considered the option to 

‘piggyback’ your camera on top of a telescope. A T-ring and adapter will couple the 
DSLR to a telescope in place of an eyepiece. By attaching your camera directly to 
the telescope, it will essentially act as an incredibly powerful telephoto lens, which 
is ideal for larger shots of the Moon and planets. 

If you want to shoot specialist celestial objects through a telescope, however, 
you’ll need a specialist adapter to make it work. Picking a solid motor -driven 
tracking mount and a telescope is just as important as investing in the right 

camera, and, as you would expect, telescope quality and cost varies just as 
much as camera models do.

It’s a good idea to spend a little more and choose items you can grow into. For 
example, opt for over -mounting your telescope rather than under- mounting – 
you don’t want to limit your ability to shoot different subjects by buying a mount 
that can’t hold your telescope. Consider carefully what type of astro subjects you 
want to photograph, as the best type of telescope for you will depend on this. For 
planetary nebulae and distant galaxies, you should look for a big aperture, long- 
focal length telescope. A fast telescope would be more preferable for widefield 
scenes. Once you’ve contemplated, heed the recommendations here.

GO DEEPER AND FURTHER
Want to go deep-sky with your DSLR? Here are the best telescopes and mounts 

The 900mm focal length of this telescope will enable 
astrophotographers of all abilities to view and shoot 
a wide variety of objects, including the Moon and 
planets, but also more distant galaxies. 

It’s the perfect entry-level model for getting 
started in the genre, thanks in part to the tracking 
motor on the equatorial mount. There are also four 
different optic magnifications included as standard 
(x36, x72, x90, x180). All you need to do is attach 
your camera with a T-ring adapter, which is a plus 
point if you’re not sure if you want to splash out 
hundreds on a more specialised mount. As well as 
connecting a DSLR, a smartphone adapter can be 
attached to use the telescope with a phone camera.

The large 130mm mirror inside the telescope 
means an abundance of light and resolution for 
imaging and visual astronomy, as it will show 
far more detail and reveal fainter objects. 
You’re unlikely to find a better starter 
telescope for the price of the 130M.

Sky-Watcher  
Explorer  
130M

Sky-Watcher Explorer 130M
Price: £189 (approx. $250) 
Focal Length: 900mm
Aperture:  130mm 
Max Magnification:  260x
Design type:   Motorised Newtonian 

Reflector

A bargain starter option for 
astrophotography that comes  
with a built-in motor drive system

EASY  
OPERATION

The motor drive has a 
remote-style handset. 

This can be used to 
change the speed  

of the motor

ACCESSORY 
HOLDER

The sturdy aluminium 
tripod has a built-in 

accessory tray that’s 
useful for holding 

eyepieces and optics

SOLID 
ENGINEERING
The EQ2 mount is 
able to carry both 
the weight of the 

telescope and the 
addition of a camera

PERFECT BALANCE
The 900mm focal length yields 

high-power magnifications 
without the need for very short 

focal length eyepieces

Supplementary 
optics Discover for more tried-
and-tested telescope options

CELESTRON EDGEHD
The ultimate option for a more 
generous budget, this aplanatic, 
flat-field telescope is versatile, 
compact and lightweight but still 
offers plenty of aperture at 279.4 

mm. Set to the native f10, the EdgeHD can capture 
even the smallest of deep-sky objects. There’s also an 
optional reducer lens should you want to increase your 
field of view.

ORION ED80T CF
This isn’t the longest telescope 
on the market, with a focal 
length of 480mm. However, the 
carbon-fibre construction 
makes it a lightweight yet strong 

option, and it comes with a hard foam-lined carry case, 
dust caps and astronomy software. The extra-low 
dispersion optics should significantly reduce 
chromatic aberrations.

TELESCOPE 
ENGINEERING 
COMPANY APO160FL 
With a clear aperture of 160mm 
and a focal length of 1,120mm, this 
is a substantial model that will 

need a large mount. The image quality, rich details and 
high contrast that this telescope provides is reflected in 
the very high cost, but it’s a pro option.

CELESTRON ASTRO-
FI 130 MM 
NEWTONIAN
This is an all-round enthusiast 
model that will provide views of the 
Moon, planets and nebulae to a 

highest magnification of 307x. It’s possible to control the 
telescope with a smartphone or tablet using Wi-Fi and 
the free Celestron SkyPortal app. There’s also an Aux 
port for adding in a hand control.

T-Mount  

adapter
To mount your DSLR directly  

to a telescope, you’ll need an 

accessory ring called a T-mount 

adapter. They’re not pricey  

as they don’t contain any  

glass or electrical  

components.



Teach yourself Astrophotography   43

  TECHNIQUES

This sophisticated German equatorial mount 
is designed for smaller telescopes, but this 
doesn’t mean it’s small on performance (or price, 
unfortunately). It holds a maximum instrument load 
of 30lb and is perfect for DSLR and CCD imagers, 
with many features of Celestron’s larger telescope 
mounts but at a fraction of the cost.

If you find it challenging to manually set up your 
camera for tracking and have difficulty finding 
viewing objects, this is the mount for you. It’s 
possible to store and edit the right ascension and 
declination of 100 user-defined objects of your 
own choosing. This might be a set of particular 
comet and asteroid coordinates, for example. 
Once programmed, the computer control will find 
your objects and accurately track them ready for 
capturing. In practical terms, the scope is supplied 
with a car battery cord, and this means you can run 
it from the cigarette lighter plug of your car or from a 
rechargeable 12V battery pack.

This camera isn’t cheap, but it’s the best all-round 
option for beginners and advanced shooters. If 
you’re new to deep-sky imaging this mount will help 
you to get started.

Celestron AVX mount
Meet the perfect astrophotography mount for both beginners and advanced users

Celestron AVX mount
Price: £899/$899 
Mount Height (Max): 64” (1626mm) 
Mount Height (Min): 44” (1118mm) 
Material:  Stainless Steel
Leg Diameter:  2”
Weight:   18lb (8.16kg)

FINE-TUNING
There’s a latitude 

scale, as well as 
fine adjustment 

controls in  
both altitude  
and azimuth

SOLID MOTOR
The powerful motors 
offer great tracking 
performance and 
should overcome 
load imbalances

GRIP KNOBS
The mount has been 
designed with ergonomics 
in mind, with oversized 
knobs that are easy to grip

STRONG AND STABLE
The tripod is made from thick 
stainless steel legs, and its 
height is adjustable

CELESTRON DIGITAL 
CAMERA ADAPTER 
This universal mounting platform makes it 
easy to align your digital camera with the 
eyepiece of your telescope. It’s not 
comparable to the motorised electronic 
versions that’ll set you back hundreds of 
pounds, but with 1.25 or 2” eyepieces it’s 
ideal for capturing celestial images with 
your existing equipment.

CELESTRON CGE  
PRO 1100 HD
Priced at £8,799.00 and requiring assembly, 
this pro mount means business. It wouldn’t 
look out of place in an observatory and has 
an aperture of 280mm and focal length of 
2,800mm. It’s possible to track up to 20° 
past the celestial meridian without having to 
switch the scope from one side of the mount 
to the other.

SKY-WATCHER  
EQ6 PRO
This mount is very user friendly, even 
for a novice. It’s got a push-button 
hand remote, which can be used to 
hunt, view and tour the treasures of 
the night sky. There’s also a ‘SNAP’ 
camera control port, which means 
you’ll be able to fire a DSLR camera 
automatically from the mount.

SKY-WATCHER 
STAR ADVENTURER MINI 
WI-FI 
This compact camera-tracking platform 
can be attached to any standard tripod. 
It’s ideal for long-exposure 
astrophotography as well as time-lapses. 
On top of this, the free Star Adventurer 
Mini Console App allows it to be remotely 
controlled from a smartphone.

Additional astro mounts Best of the rest? Take a look at the myriad of mounting options 

“If you’re new to deep-sky imaging this mount 
will help you to get started but also keep up 
with you for years”
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Because astrophotography is such a specialist genre, it’s no surprise that there’s 
a whole wealth of extras available to help you take better photos. Far from being 
gimmicky, some of these accessories are necessary for successful images.
Starting with filters, common options like a UV filter, polariser or neutral-density 
filter don’t benefit astrophotography. However, dedicated astronomy options are 
manufactured to filter out everything but a very narrow band of light. 

As photographing at night comes with lower light levels and therefore longer 
exposures, an intervalometer is an important bit of kit to have in your bag. It 

will plug straight into your camera to control the duration and frequency of 
exposures taken over a period of time, enabling you to take exposures longer 
than 30 seconds and shoot time-lapse sequences. Some modern DSLRs now 
have built-in intervalometers, but an advanced plug-in timer will still provide the 
most flexibility. 

By bagging some specialist astro gear you’ll really be opening up the creative 
techniques you can try. Then, once your night-sky wonders have been captured, 
discover our pick of software to make the most of them in post processing.

ASTRO ACCESSORIES
This genre of photography excels with the right kit.  
Discover a few filters and timers to enhance your captures 

Many filters are designed to reduce interference 
from artificial lighting in urban areas, and this 
option has been designed to reduce light pollution 
by blocking out the orange and green hues from 
sodium and mercury street lamps.

Rather than screwing onto the front of a lens, the 
clip-on filter actually sits on the cavity of a camera 
body before the mirror. This means it can be used 
with more than one specific lens whatever the size 
of the filter thread. 

Mirror lock-up needs to be activated before the 
Astro-Multispectra filter is installed, so this does 
mean that shooting is only available in Live View. It 
simply slides it into the camera mount before the 
lens is attached.

Physically, both sides of the filter are covered with 
an anti-smudge nano-coating, which will prevent 
any dust or water from settling on the filter surface. 
The STC filter can be found as a clip-in filter for both 
Canon and Nikon full-frame cameras.

STC Astro-Multispectra 
filter Meet the accessory that clips onto a DSLR 

sensor to reduce interference from urban lighting

ANGLE OF ATTACHMENT
It’s best to practise attaching the 

filter inside before you head out 
to the field in the dark

SAFE CLEARANCE
This filter sits directly behind the 
lens, with around 2cm between 
the filter and the shutter

NON-BRITTLE
The filter is constructed from stainless 
steel, a non-magnetic material that can 

withstand low temperatures

IMPROVED OPTICS
Less colour shift occurs at the 
peripheral areas of the image because 
the filter is closer to the sensor

PRICE: £225/$160

Kitbag extras
Add these nifty bits to your camera 
bag to perfect your image making 

HOYA RED  
INTENSIFYING 
FILTER 
The Hoya Red Intensifier works 
by filtering out the yellow-orange 
portion of the visible spectrum 
(the same colour of the sodium 

vapor street lamps found in major urban dwellings). This 
makes it a good light pollution filter in heavily light-
polluted areas. The appearance of the filter is standard, 
but it has a very subtle pink tint.

CELESTRON 
UNIVERSAL 1.25” 
BARLOW
A Barlow is a cost-effective way 
to increase the magnification of 
your eyepieces and astro images. 

When a concave Barlow lens is placed between a 
telescope mirror and the eyepiece it increases the 
magnification of the telescope. This Celestron option 
incorporates a camera-thread for astrophotography.

BAADER 
NEUTRAL DENSITY 
MOON FILTER
This type of filter is perfect for 
reducing the glare of the Moon 
and planets when you’re lunar 

viewing for long periods of time. The Baader Neutral 
Density Moon filters come in various densities and sizes. 
They’re also multicoated and reduce brightness without 
affecting the colour of the image. 

LIGHT 
POLLUTION FILTER
Similar to the Hoya Red 
intensifying filter, this filter is 
designed to enhance contrast by 
blocking out the wavelengths of 
light emitted by mercury-vapour 

light and other common causes of light pollution. For 
general nighttime scenes this accessory should dull 
down any unsightly orange glows from nearby towns.
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This convenient remote is all about long exposure 
and time-lapse shooting. You can shoot a sequence 
that’s up to 100 hours long and split down to one-
second increments. There’s a secondary timer that’ll 
repeat the first sequence, also with controllable 
frequency. Alternatively, the Captur can be used as a 
straightforward remote release, with the 2.4GHz 
wireless connection giving a range up to 100m, 
while Digital Channel Matching guards against 
any unwanted signal interference that might be 

encountered. The wireless remote communicates 
with your camera via a separate hotshoe-mounted 
receiver unit, which in turn connects via a sync cable. 
It’s a slightly bulky combo compared with the svelte 

CamRanger Mini, but no other device, like a phone or 
tablet, is required, and the simple radio frequency 
connection works instantly. You will need to spend 
some time studying the instructions.

Hähnel Captur 
Timer Kit  
If your camera doesn’t feature a built-in timer, 
this pro intervalometer is a must

JOYPAD JOY
Tapping the left and right 

directional arrows enables 
you to scroll through the 

mode settings

WIRED IN
The kit I is connected 

to the remote 
control socket of the 

camera using the 
included cable

CHANGE 
THE 
CHANNEL
A number of 
channels are 
available on the 
remote control 
to allow you 
to use several 
receivers 
simultaneously

PRICE: £79/$92

“This remote is all about long exposure and time-lapse 
shooting. You can shoot a sequence that’s up to 100 
hours long and split down to one-second increments”

CANON TIMER REMOTE 
CONTROL TC-80N3
This wired remote can be used as an interval 
timer for time-lapse photography, with a 
counter to set the number of images 
captured up to 99. There’s also an LCD 
display with backlighting, so you’ll be able to 
read values in the dark.

PHOTTIX AION
This remote can be used up to a distance of 
60m, but it also comes with cables to fit 
Canon, Nikon, Sony and Olympus DSLRs. 
The transmitter unit includes different drive 
modes, time-lapses and bracketing options 
for long exposures. The backlit LCD display 
makes it easy to see what you’ve set.

NEEWER LCD TIMER 
SHUTTER RELEASE REMOTE
This budget option does everything you need 
from a basic intervalometer. You’ll be able to 
trigger a camera shutter with regular time 
intervals, a long-exposure timer and exposure-
count settings. The timer can be set from 1 
second to 99 hours, 59 minutes, 59 seconds.

HAMA CA-1
There are no set interval options here, but 
this neat unit acts as a very basic way to 
trigger your camera and avoid motion shake 
at night. The range is 30m, which should be 
plenty of distance for most scenes. You can 
switch between radio channels to avoid 
interference with other photographer’s kit.

Right on time An intervalometer will let you set up and stack up your shots to perfection
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Nebulosity is a capture and processing 
program that supports a wide range 
of cameras on both Windows and OS 
X operating systems. You’ll be able to 

process images from just about any device as there’s 
support for formats including PNG, TIFF and JPEG. 

Nebulosity

This image processor is designed 
with astrophotographers in mind

If you’re a nebula chaser looking for a Photoshop 
alternative, this software is a powerful alternative

Refined edits 
StarTools offers a lot of powerful editing functions, yet 
it’s simple to use with any level of experience

Simple interface 
There are various astro tools and software on the 
StarkLabs site. Nebulosity is affordable but powerful

StarTools is a processing 
engine designed solely for 
astronomical images, and 

this means it works really well to refine images by 
way of noise reduction, fine detail enhancement and 
colour calibration in the visual light spectrum. It’s 
unashamedly techy, and yet the interface is well laid 
out and simple to use. At the top of the screen you’ll 
find a toolbar, and the buttons to select the different 
module are on the left-hand side.

To navigate around the 
software there’s a main screen 
and then different modules to 
choose between, such as Masks, 
De-Noise, Color and Banding. 
There’s also a ‘Magic’ module, 
which means you can modify 
the appearance of stars.

While you’re editing it’s a 
positive thing that none of the 
different windows overlap or 
clutter the screen. Changes are often immediate, 
as many of the tools offer on-the-spot background 
processing. Similarly to Photoshop, in some 
modules a preview area can be specified so that 
you can see how your settings will modify the image 
in particular areas. This saves time as large astro 
images are lengthy to process. StarTools works on 
Mac OS and Windows and the trial is free.

Users familiar with Photoshop or Camera RAW 
will find some similar image adjustment options, 
such as Levels and Curves. Binning is one example 
of a specialist tool, whereby the software will resize 
an image for a smaller web output while producing 
the minimum amount of noise in the process.
Another option is the Adaptive Median Noise 
Reduction scheme, which only reduces noise in the 
darker areas of an image.

The Nebulosity software itself covers camera 
control, focusing, image acquisition automation, 
image calibration and then image processing. If 
you’re just starting out with the genre you might 
find all the different terms and parameters a bit 
bamboozling. That being said, there are plenty of 
tutorials on the website (and a handy PDF manual) 
should you get stuck on the theory or need some 
help deciding which tool to use. The demo is free 
and enables you to try all the features before buying.

StarTools

The Orion Nebula 
This is our closest rich 
star forming nebula and 
lies at around 1,600 
lightyears away

A planetary nebula 
This type of nebula is the 
remains of a dead star 
and was sighted in the 
early days of 
astronomical observing

Saturn 
The ringed planet 
is the second 
largest in the 
Solar System. It’s 
largest moon, 
Titan, is the 
furthest away that 
humans have sent 
a lander
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Essential astro apps
Turn your smartphone into a planning 
powerhouse with these handy tools

DARK SKY FINDER 
Light pollution can be a major 
problem with 
astrophotography. This app 
has a light pollution map 
covering the entire world, 
which is intended to help you 
locate nearby dark skies. 
Users can add their own 
observation sites, as well as 
handy notes on what makes it 
a good place to shoot – think 
parking, weather and camping.

PHOTOPILLS 
This is an app designed for meticulous planning of Milky 
Way shots. You can fast-forward to any given date and 
time and see how the Milky Way will appear at your 
chosen location on a 2D map. The app also has tools to 
calculate exposure, hyperfocal focusing and time-lapses.

SKY SAFARI 6 PRO 
For serious users, Sky Safari is the ultimate app choice. 
The pro option is more expensive than the standard or 
Plus version but includes over 100 million stars, 3 million 
galaxies and 750,000 Solar System objects. There’s 
even a feature for mobile telescope control.

STELLARIUM 
Stellarium Mobile Sky Map is effectively a simple 
planetarium for your phone. It will display a realistic 
night sky map and show you where stars and planets are 
at any given time. If you point your smartphone at the 
sky the sensor can identify a star in a few seconds.

PRICE: £40/$50

PRICE: $95 (approx. £70)
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QUICK TRANSFER
With high-speed transfer it’s 

easier and quicker to back up 
your images and empty  
cards for their next use

BUILT-IN  
PROTECTION
The flash chips provide 
consistent long-life durability 
and endurance and come 
with a lifetime limited 
warranty too

PLENTY OF SPACE
Bigger cards are a good 
choice if you shoot video 
or capture images in 
RAW+JPEG

MEMORY CARDS
Most cameras work by saving images and video 
files to a storage device such as an SD or MicroSD 
card that slots into the camera. These memory 
cards come in different sizes – the bigger the card, 
the more images you can shoot before you run out 
of space. It’s not always a great idea to use a huge 
memory card to store all of your images on though, 
as if it corrupts you will have lost the entire shoot. 
Sometimes it’s better to split a shoot over a series of 
smaller cards. 

When you buy your camera, the accompanying 
manual will tell you what type of card fits into the 
unit. Some manufacturers release a list of SD cards 

compatible with various makes of camera. Check 
their website to make sure that if you’re buying 
another name brand it will work in your camera and 
that you’ll be able to make full use of its features. 
You’ll need to format 
your cards regularly to 
make sure they are 
operating at their 
best, and make 
sure that you 
back up 
your shots 
frequently.

TRANSCEND SDXC 128GB (£18/$20)
Built to keep up with professional photographers, the 

Transcend SDXC card offers a superfast 90MB/s read and 

write rate to keep up with fast shooting so you don’t miss the 

action. The card is available from 8GB all the way up to  

128GB, with the bigger cards being ideal for shooting  

high-quality video. Additionally, the top-tier MLC  

NAND flash chips that are located inside provide  

consistent long-life durability and endurance.  

It even comes with exclusive RecoveRx  

photo recovery software.

SD cards may be small, but damage to them equates to damaged images so keeping them safe and protected is extremely important. Make sure you always have a case handy to store them in, whether it’s a bigger case that can hold a lot and offer maximum protection or a smaller wallet that will slip easily into your kit bag, like the Think Tank Pixel Pocket Rocket (£20/approx. $25). 

Keep your  cards safe

“It’s not always a great idea to 
use a huge memory card to 

store all of your images on, as  
if it corrupts you will have lost  

the entire shoot”

Store the memory
The place to record your shots

SANDISK 32GB 
EXTREME PRO 
V30 SDHC 
UHS-I CARD 
(£50/$23)
With cameras packing  
in more pixels than ever,  
you want a card that 
writes fast so you can 

keep on shooting to your heart’s content. This card 
offers a write speed of up to 95MB/s, meaning your 
camera is less likely to hit its buffer limit. A bonus is that 
this card will let you review and download your images a 
lot quicker, meaning you don’t have to wait to see your 
fantastic images.

LEXAR PRO 
633X SDHC™/
SDXC™ UHS-I 
CARD 64GB
(£12/$13)
These cards from Lexar 
are designed with mid-
range DSLRs in mind 

They come in a range of sizes from 32GB to a huge 1TB. 
Now, we doubt you’ll want to risk 1TB of images sitting in 
your camera as it’s better to use multiple.  However, for 
time-lapse shooting this will give you peace-of-mind as 
you will certainly not run out of space any time soon.

SANDISK 
EXTREME 
PRO  
COMPACT 
FLASH 32GB 
(£72/$40)
Compact Flash 
cards are faster and 

offer more storage space than their SD cousins, but they 
are more expensive and they don’t fit into all DSLR 
cameras. This high-speed SanDisk card is available from 
16GB to 128GB and offers write speeds up to 90MB for 
the smaller cards and up to 100MB for the 128GB card. 
The price of these makes them an investment in 
themselves but one that’s well worth it if speed matters 
to your photography.
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TRIPODS

PETITE
The tripod’s 

folding system 
allows its legs 

to perfectly 
fold around the 
head, meaning 
it is effortlessly 

portable and 
compact

VERSATILE
With a maximum 
height of 142cm 

and a smooth ball-
head, this tripod will 

suit every genre

“Tripods are an 
essential piece of 
equipment to let you 
play around with 
creative effects”

Tripods are an essential piece of equipment to keep 
your images straight and let you play around with 
creative effects. Even the steadiest of hands can’t 
produce clear long exposures free from camera 
shake, so if you want to add a professional edge to 
your work it’s an idea to get one.

Weight and stability are the two major concerns 
when buying a tripod. You’ll probably have to carry 
your tripod a fair amount so you want it to be light,      

yet at the same time you want to be able to take the 
weight of your camera and not tip over from a gust 
of wind. When selecting a model check whether it 
comes with the right attachment for your camera 
and if it comes with a head. Professional tripods are 
often sold as legs, assuming that photographers will 
prefer to pick a tripod head that suits them. If you’re 
purchasing online, be sure to ask the seller first 
before handing over your money.

MANFROTTO BEFREE  
CARBON FIBRE TRAVEL 
TRIPOD (£299.95/$349.99)
While anti-shake and stability software is becoming 

increasingly sophisticated in compact cameras, you’ll definitely 

find yourself in situations where a tripod makes the difference 

between a good shot and a great shot. This travel tripod is 

lighter and more compact than ever and will perfectly suit both 

hobbyists and professionals alike. The carbon-fibre support 

weighs just 1.1kg and can be folded down to just 40cm. It 

conveniently comes with its own padded bag too, so it’s always 

comfortable and easy to carry wherever you go.

EYE-CATCHING
Befree Carbon’s premium Italian 
design and graphics are eye-
catching and attractive

Keep it stable 
Top picks in supports

VANGUARD VEO 
AM-295
($80/approx. £60)
Vanguard produce top-
quality tripods and 
monopods that any camera 
manufacturer would be 
happy to see their brand on 
and any camera owner 
would be excited to own. 
The VEO AM-295 monopod 
is lightweight but extremely 
durable, making it perfect 

for photographers on the go. It can take a load of up to 
8kg, making it ideal for photographers with top-end kit, 
and it can be extended to an incredible height of 166cm.

BENRO 
FTA28CV1 
TRAVEL ANGEL 
CARBON-FIBRE 
TRIPOD
(£395/$400) 
Choosing something with 
carbon fibre that packs 
down to a relatively small 
size will make for a great 
travel tripod. The bonus of 

this travel tripod is that you can remove one of the legs 
and attach it to the central column so it can be used as a 
monopod. The reverse folding legs allow it fold down to 
just 47.5cm, which makes it ideal when trying to pack 
everything in.

MAGNUS 
MAXIGRIP 
FLEXIBLE 
TRIPOD
($18/approx. £14)
Whether it’s a lamp post, 
bench, table or tree, this 
flexible tripod will help hold 
your camera to get that 
shot you desire so much. At 
just 9.7” it’s small enough 

to fit in your camera bag. Mainly designed to hold small 
cameras, it will still hold up to 2.2Ib. It even comes 
complete with a ball head to correct the angle at the final 
stage of set up.

NIKON COLLAR 
RING RT-1
(£239/$224)
For serious photographers 
shooting with very big 
lenses such as the NIKKOR 
70-200mm it’s important to 
keep the weight of the lens 
stabilised while shooting. A 
collar ring is a useful 

accessory to keep the tripod balanced while making 
sure the lens is able to move freely. Nikon’s RT-1 tripod 
collar ring lets you switch quickly between vertical and 
horizontal so you can shoot portrait and landscape 
without too much adjusting of your heavy gear.

TECHNIQUES  
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TRIPOD HEADS

WEIGHT BEARING
The head is built to support 

up to 8kg, which is plenty 
for a DSLR with a kit lens

CONTROL
Friction control on all axes 

balances camera equipment 
weight, and three level 

bubbles aid precise framing

ROBUST MATERIAL
The unit is constructed 

from aluminium to keep 
it strong, making it 

extremely long-lasting

“The tripod legs are  
there to carry the weight  
of your gear; the head is 
there to give you flexibility 
and movement while  
you shoot”

A tripod’s legs are there to carry the weight of your 
gear, while the head is there to give you flexibility and 
movement while you shoot. Essentially, the head 
does all the work, as you twist and turn it into the 
right position to line your camera up with the shot. 
The price range of heads can vary from the value-
for-money midrange offers to purpose-built but 
astronomically priced units. Heads will often match 
or even outprice tripod legs, and this is because 
they’re just as important in your gear list. 

When choosing a head take note of the 
panoramic rotation and lateral tilt. This is how far 
you can turn your camera while it is mounted and 

how far you can angle your lens up or down. Your 
choice of head will depend on your shooting style 
and whether you shoot photo or video. 

If you’re starting out then a three-way head is a 
good option as it gives you flexibility and precision 
in a range of situations. A ball head, however, is a lot 
quicker to operate but can be a bit less precise – it’s 
a good option for fast shooting. 
If you like to switch between 
shooting on a tripod and 
handheld then be sure that 
the head you buy has a 
quick release function.

MANFROTTO X-PRO 3-WAY HEAD 
WITH RETRACTABLE LEVERS & 
FRICTION CONTROLS 
(£141.95/$164.99)

The X-PRO 3-Way Head is one of Manfrotto’s most compact, 

precise and reliable three-way photographic head. It is 

extremely simple to pack up and carry thanks to its retractable 

levers, which can be extended when needed. The inclusion of 

three levelling bubbles means that time spent post-capture 

tweaking and straightening images will be greatly reduced, and 

the friction controls and locking knobs allow for accurate frame 

and composition adjustments.

Change the angle 
Tripod heads to reposition shots

MANFROTTO 
XPRO BALL 
HEAD, 
MAGNESIUM 
BODY WITH 
200 PL 
PLATE 
£129/$119
 

With a triple locking system, this head is extremely 

precise and offers extra smooth movements. It’s 

constructed from light-weight magnesium and can take 

a payload of 10kg!

GITZO CENTER BALL HEAD, QUICK 
RELEASE, SERIES 3 
£450/ $450
At a basic level the design of ball heads are based on a 

large ball that sits inside a socket, which is locked by a 

clamping screw. This model by Gitzo features the same 

basic design but with an added emphasis on balance 

and smoothness for the photographer. 

GITZO SERIES 2 MAG OFF 
CENTRE HEAD GH2750 
(£257/$260)
Introduce a unique perspective to your work with this 
off-centre ball head. The unconventional design gives 
you a wide range of movement, and it’s especially good 
for shooting macro and other ground-level shots when 
set up with the reversed column configuration. The unit 
doesn’t feature quick release, so it performs best on 
slower-paced shoots where you won’t need to quickly 
switch to shooting handheld.

Watch 
your baseplate To set up your camera you will usually first screw the baseplate into the thread at the bottom of the unit and then clip it onto the tripod head. If you only use one tripod it’s a good idea to keep your baseplate screwed into your camera. If you switch between models keep your baseplate clipped into the head of the tripod to avoid losing it. Lost baseplates can usually be replaced through the manufacturer.
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CAMERA BAGS
It’s important to keep your kit safe by investing in a 
suitable bag or case – a dedicated camera bag with 
protective padding really is a must if you’re spending 
a lot of money on kit. The range of bags on the 
market is astounding and you’ll find one to fit your 
needs, whether it’s for adventuring with your camera 
or making a fashion statement. 

Quality is the most important factor when 
choosing a bag; this will be what protects your 
camera, so you should be sure that the materials 
used are up to standard. Also keep in mind the other 
gear and accessories you have to carry along with 

you. If you’re a DSLR user and you have plenty of 
lenses and flash accessories then choose a bag that 
accommodates all your gear. However, if you use 
something smaller and streamlined will do. 

As an astrophotographer you will need a fairly 
sturdy waterproof bag in case you get caught 
out in the rain. Having extra space to keep things 
like gloves, and other warm clothing is extremely 
important too as the 
temperature tends to drop 
rapidly at night particularly on 
clear nights.

Make sure your lenses are well protected by 
investing in lens pouches from Tamrac. The 
Goblin lens pouches come in six sizes and a 

range of stylishly bright colours, with prices 
starting from $10 (approx. £8). The easy-to-operate drawstring fastening makes access simple, and the quilted, ultrasonically fused interior provides basic protection. You’ll never have to worry about your lenses getting bashed again.

Lens pouch  (starting from $10)

APE CASE SLINGBACK DSLR BAG 
($70/approx. £55)
This camera bag is different to most in that it’s a triple- 
access, sling-style bag. The idea behind the concept is 
that you never have to take the bag off in order to gain 
access to your gear. The interior of the bag is Hi-Vis, 
which means that finding your equipment in the dark is 
no longer challenging. The bag also includes a rain cover 
to protect your gear in all elements.

LOWEPRO STREETLINE SH 180 
SHOULDER BAG 
(£160/$180) 
One of the most popular brands when it comes to 
camera bags, this fantastic offering from Lowepro 
offers discreet protection designed with street 
photographers in mind. The Streetline SH 180 includes a 
collapsible FlexPocket, which provides suspended 
protection from impact when deployed, making it the 
perfect choice for storing and protecting your DSLR and 
other valuables while you’re out on the town.

NIKON CF-
DC8 CASE 
(£149 
/$230)
Nikon offers a 
wide range of 
camera cases for 
its compact, 
mirrorless and 
DSLR releases, 

with each one tailored to a specific range. In fact, the 
CF-DC8 is aimed specifically at the flagship FX- format 
D500. With a small lens attached, you can keep your 
camera hanging round your neck from its strap, while 
the moulded case protects your kit from the elements. 
Its semi-soft casing absorbs unexpected knocks while 
keeping dust and dirt off the camera body.

Protect your kit
Robust but stylish camera bags

LOTS OF ROOM
This backpack’s dimensions 
are 32 x 42 x 19cm

CANON BP10 CAMERA BACKPACK 
£89/ £115
This camera bag is designed to carry both your camera 

equipment and personal items. It’s designed with a particular 

style to prevent it being recognised as a camera bag to 

potential thieves, while also remaining stylish. It’s 

built from high-quality materials, meaning that it 

will be hard wearing and will ensure your 

equipment goes unharmed during your travels. 

With easy access to your camera you will never miss 

a photographic opportunity.

BOTTOM COMPARTMENT  
This compartment  
is padded to keep all your camera 
gear safe on your travels

FITS ALL YOUR GEAR
The bag handily features separate 
compartments for your camera, lenses 
and any accessories to ensure protection
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“The more you maintain your gear, the longer it lasts.  
If you take due care that your camera doesn’t get  
dirty then cleaning becomes easier too”

The more you clean and maintain your gear, the 
longer it lasts and the better it performs. Cleaning 
products need not be complicated, and if you do it 
regularly you’ll avoid any heavy-duty maintenance. 

Keeping your lenses, viewfinder and sensor 
clean is vital to keeping your camera working well 
and producing good images, but making sure 
there’s no dirt on the body of the camera that can 
slip into the SD card slot or battery chamber is just 
as important. If you take due care that your camera 
doesn’t get dirty then cleaning becomes easier too.

Always replace lens caps as soon as you can, 
and never leave your camera body exposed without 
a lens on or a cap to protect it. If you’ve been on a 
shoot outdoors, especially on a beach or dusty area, 
then take the time to clean your kit and remove any 
sand particles before packing it away. For compact 
camera users a soft cloth and a gentle wipe is 
sufficient. If you’ve used a tripod in the sea, it’s also 
important to wash it off with clean water when you 
get home to avoid rusting. Regular maintenance is 
so important to keep your kit healthy. 

CLEANING 
PRODUCTS

Clip it on
The pen design means 

you can clip the unit onto 
your camera bag and 

never be afraid of losing it 
or being caught without it

Your viewfinder is as precious as your 

lenses, so add a protective covering to 

prevent scratches. You could pick a touch 

glass viewfinder or plastic sticky covering.  

If you would prefer something more 

elaborate, a model like the Flipbac Angle 

Viewfinder might do. With the covering 

on you can simply wipe to keep it 

clean as many times  

as you need to.

Protect your  

viewfinder

Reduce static
This product will reduce 
the electrostatic charge 
on the surface of the 
lens. This is what causes 
dust to be attracted to 
the lens in the first place

KINETRONICS SPECKGRABBER 
PRO (£12/$10.50)
Get rid of a pesky bit of dust on your or lens with a 
SpeckGrabber Pro pen that has an adhesive surface to 
simply pick up the dirt and remove it. The pen works 
best with spots, hairs or dust you’ve identified as being a 
problem, and all you have to do is simple dab up and 
down until the problem piece of material has been 
removed. You can get replacement tips to use when the 
old one has become less sticky.

NIKON  
CLEANING CLOTH ($6/approx. £5)
An all-purpose cleaning cloth is a great addition to your 
kitbag to keep your camera body, lenses and other 
accessories dust free and in pristine condition. This 
cloth from Nikon folds up into a tiny pouch that can clip 
onto anywhere in your kitbag, making it easily accessible 
for a quick wipe before you start shooting. The soft 
fabric won’t scratch your kit and acts as a compact way 
to remove dust particles when out on a shoot. 

NIKON CLEANING BRUSH BU-1
($8/approx. £6)
This simple brush can slip into any camera bag and is 
built to clean out the battery chamber of specific 
COOLPIX cameras. Keeping the chamber clean and free 
from unwanted debris helps to maintain the 
performance of your camera and should become part of 
your cleaning process. Simply slip the battery out, give 
the chamber a brush and reinsert when you’re done. If 
you were to use an ordinary brush you may find the 
bristles remain behind, causing even more problems. 

Keep it clean
Ways to remove the dirt

Recharge
The LensPen can be used 
around 500 times before it 
needs replacing. Simply twist 
the cap to recharge the tip

LENSPEN ORIGINAL £12/$15 
Clean your lenses with the LensPen, which comes with invisible 

carbon to remove fingerprints, as it absorbs the oils. It merges 

a retractable soft tip pen with a non-liquid cleaning element 

designed to never dry out. The pen can be used on all lenses, 

including binoculars and eye pieces, which makes it perfect for 

all types of Canon lenses too. The LensPen comes in different 

varieties, but the original model is a good place to start.
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Escape the light pollution and head 
to our pick of the best places on 

Earth to observe the night sky

stargazing 
Locations

in 
the worLd

Best
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D
arkness is disappearing. With light 
pollution on the increase as white 
LED streetlights spread across the 
globe, it's increasingly difficult to 

see more than a few very bright stars if 
you’re in a city. Cue a network of places 
designated as having dark enough skies 
for stargazing and astronomy. 

The most extensive program is by the 
US-based IDA – the International Dark-Sky 
Association (www.darksky.org) – which 
runs a certification scheme that monitors 
light pollution, and has certified Dark Sky 
Parks (which recognise the world’s very 
darkest places) and Dark Sky Reserves 
(dedicated to preserving the quality of 
night skies) across the world. 

Dark Sky Reserves are rated on their 
darkness using a gold, silver or bronze 
badge. The IDA has also named three 

Dark Sky Sanctuaries, the rarest and 
most fragile dark places left on the planet, 
though these typically surround major 
observatories and may not actually be 
publicly accessible. 

Meanwhile, a UNESCO Starlight 
Initiative to protect night skies has also 
spawned several Starlight Reserves, most 
notably in the Canary Islands. These are 
intended not only to preserve the quality 
of the night sky, but also to make it 
easy for everyone to access them. Such 
places routinely come with networks 
of observation locations with excellent 
signage. Another term to know is Dark Sky 
Preserve, though these apply to Canada 
only, and have been designated by the 
Royal Astronomical Society of Canada. 

However, it’s important not to get too 
obsessed with these schemes, which have 

really only just begun. For instance, the 
Australian Outback has no certification, 
but is one of the darkest places on the 
planet. The same for much of Africa. 

For UK-based stargazers and budding 
astrophotographers, perhaps the most 
important place to start is with Dark 
Sky Discovery Sites, a network of small, 
specific locations to go stargazing. They’re 
very often casual, easily missed locations 
used by local astronomers, such as pub 
car parks and village commons found in 
the countryside. 

Remember that all dark sky sites are 
part-time; you must go when the Moon 
is down, which is best done in the week 
leading up to New Moon, and a few days 
afterwards. So get in tune with the Moon, 
get outside and find a dark place to call 
your own. ©
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5

3 arches  
nationaL Park

Where in the World:  
Moab, Utah, USA
Website: nps.gov/arch
status: International Dark Sky Park
The night sky at Arches is a 
photographer's dream. If you’ve ever 
wanted to frame an image of the Milky 
Way through a delicate rock arch, this is 
where to come. Visit in summer when the 
Milky Way is most easily visible, and stay 
at Devil’s Campground for easy access to 
multiple mind-blowing arches. 

2 the headLands
Where in the World: Michigan, USA
Website: midarkskypark.org
status: International Dark Sky Park
If islands have dark skies because they’re 
surrounded by ocean, the same goes for places on 
the shores of vast lakes. Alongside Lake Michigan, 
The Headlands has become a mecca for dark-sky 
searchers of late, with local lawmakers restricting 
the use of artificial light. It also helps that the 
Northern Lights are occasionally seen from here. 

5 Bryce canyon  
nationaL Park

Where in the World: Utah, USA
Website: nps.gov/BRCA
status: N/A
It’s not always necessary to look for a 
designated dark sky sight; some profoundly 
dark places have yet to seek certification. A 
good example is Bryce Canyon, which has 
no special status yet offers not only dark 
skies, but well organised stargazing. Its 
visitor’s centre hosts an excellent 'Night Sky 
Program' on Tuesdays, Thursdays and 
Saturdays, which comprises of a lecture and  
multiple telescopes. 

4 grand canyon  
nationaL Park

Where in the World: Arizona, USA
Website:  nps.gov/GRCA
status: International Dark Sky  
Park (provisional) 
An enormously popular destination for tourism, 
Grand Canyon Village was, until recently, 
incredibly light polluted. That's all changed, with 
an enormous effort underway to replace light 
bulbs and cut unnecessary lighting. On the 
South Rim, Grand Canyon Visitor Center 
regularly holds constellation tours and free 
telescope viewing after dark, while astronomers 
often set up telescopes on the veranda of the 
North Rim's Grand Canyon Lodge.

1 dead horse Point  
state Park

Where in the World: Utah, USA
Website: stateparks.utah.gov/parks 
/dead-horse
status: International Dark Sky Park
Best known for being the stage for the iconic final 
‘Grand Canyon’ scene of the 1991 film Thelma & 
Louise, the tiny Dead Horse Point State Park 
overlooks the mighty Canyonlands from a cliff-top 
promontory. Its elevation (it's 1,800m/5,900ft 
above sea-level) gives its crystal clear views of the 
night sky. Kayenta Campground is where to stay. 
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10 eLqui VaLLey
Where in the World:  
Southern Atacama Desert, Chile
Website: aura-astronomy.org
status: International Dark Sky Sanctuary
Chile’s Elqui Valley is home to one of only three International Dark 
Sky Sanctuaries in the world (the others are Cosmos Campground 
in New Mexico, US, and Great Barrier Island in New Zealand). Its 
Gabriela Mistral Dark Sky Sanctuary is centred on the AURA 
Observatory, though the entire area is a haven for stargazers, with 
many ‘boutique’ observatories, and guests houses with 
telescopes. A A total solar eclipse will occur here on 2 July, 2019. 

9 hoteL rangá
Where in the World: Hella, Iceland
Website: hotelranga.is
status: N/A
Iceland doesn't have any special dark sky 
status, but since most of its 334,000 people 
live in Reykjavík, the rest of the country has 
little light pollution… unless you count the 
Northern Lights! Hotel Rangá in Hella, about 
an hour's drive east of Reykjavík, has its own 
purpose-built observatory and nightly  
stargazing/aurora-viewing. 7 kouchiBouguac  

nationaL Park
Where in the World: New Brunswick, 
Canada
Website: pc.gc.ca/en/pn-np/nb/kouchibouguac
status: Dark Sky Preserve
An area of forests, salt marshes and warm ocean 
beaches on New Brunswick’s Acadian Coast, this Dark 
Sky Preserve (designated by the Royal Astronomical 
Society of Canada) is mostly surrounded by dark 
ocean, and one of the most magical astronomy parks in 
North America. Its Kouchibouguac Fall StarFest is held 
over three days each September. 

6 naturaL Bridges  
nationaL MonuMent

Where in the World: Lake Powell, Utah, USA
Website: nps.gov/nabr
status: International Dark Sky Park
Designated the world's first International Dark Sky 
Park a decade ago, Natural Bridges National 
Monument is another astrophotographer’s favourite. A 
favoured stargazing location for watching the Milky 
Way rise in summer is Owachomo Bridge. Astronomy 
ranger programs are held in summer under 
spectacular starry skies. 

8 kissiMMee  
Prairie PreserVe

Where in the World:  
Okeechobee, Florida, USA
Website: floridastateparks.org
status: International Dark Sky Park
Millions of tourists go to Orlando every year 
for its many brightly lit amusement parks, but 
just 100 miles to the south is this sanctuary of 
darkness. The first place in Florida to get 
dark-sky status, Kissimmee Prairie Preserve 
even has a purpose-built astronomy pad 
dedicated to observing the night sky.
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14 FuerteVentura
Where in the World: Canary Islands
Website: visitfuerteventura.es
status: Starlight Reserve
Another Starlight Reserve in the Canary Islands, 
this one couldn’t be more different from 
Tenerife and La Palma. Mostly flat and sandy in 
the north, Fuerteventura has profoundly dark 
skies and enough iconic lighthouses, windmills 
and palm trees for fabulous astrophotography 
opportunities. Stars By Night (starsbynight.es) 
runs excellent guided stargazing and 
astrophotography tuition. 

15 naMiBrand  
nature reserVe 

Where in the World: Namibia
Website:  namibrand.org
status: International Dark Sky Reserve
One of Africa's largest private nature reserves, the NamibRand 
Nature Reserve is Africa's first and only International Dark Sky 
Reserve. One of the most naturally dark places on Earth, here in 
the southwest Namib Desert, the Namib Desert Environmental 
Education Trust (NaDEET) Centre in NamibRand runs 
stargazing sessions, while the luxury andBeyond Sossusvlei 
Desert Lodge has a Meade LX200R 12-inch telescope. 

14 13 teide  
nationaL Park

Where in the World: Tenerife, 
Canary Islands
Website: volcanoteide.com
status: Starlight Reserve
It may be known for cheap package holidays, 
but the peak of Mount Teide – the volcano 
that constitutes the island of Tenerife – 
offers one of Europe’s very best views of the 
night sky. A whopping 3,718m above sea 
level, it’s above the clouds. Las Cañadas del 
Teide Parador Hotel in the caldera below 
offers a great view, but the small Altavista 
Refuge (€21.00 per night) allows a pre-dawn 
hike to the summit for sunrise. 

12 La PaLMa
Where in the World:  

Canary Islands, Spain
Website:  starsislandlapalma.es & 
astrolapalma.com
status: Starlight Reserve
Thanks to the iconic Roque de 
los Muchachos Observatory at 
2,396m/7,861ft on this volcano island’s 
peak (home to some of the world’s 
biggest robotic telescopes), the entirety 
of La Palma is a Starlight Reserve. It’s 
also dedicated to stargazers, with a 
network of astronomical viewpoints 
dotted around the island, complete with 
star charts. If you're into hiking and 
stargazing, La Palma is heaven. 

12
13

15

16

19

11

17

11 gaLLoway  
Forest Park

Where in the World: Dumfries & Galloway, Scotland 
Website: gallowayforestpark.com
status: International Dark Sky Park
The first International Dark Sky Park in the UK, Scotland's Galloway 
Forest Park is super-dark for one reason: its 185,000-acres of 
trees. However, in clearings at the Glentrool, Clatteringshaws and 
Kirroughtree visitors centre there are areas set up especially for 
astronomy, complete with seasonal star-charts. The Scottish Dark 
Sky Observatory (scottishdarkskyobservatory.co.uk) occasionally 
runs observing sessions. 

© Forestry Commission
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17 Brecon Beacons  
nationaL Park 

Where in the World: Wales, UK
Website: breconbeacons.org
status: International Dark Sky Reserve
Welcome to the darkest part of the UK. Wales 
actually has two other areas certified by the IDA 
– the Snowdonia National Park International Dark 
Sky Reserve (silver status) and the Elan Valley 
International Dark Sky Park. However, the Brecon 
Beacons is the easiest to access. The twice-yearly 
AstroCamp (astrocamp.awesomeastronomy.
com) at Cwmdu is the friendliest star party 
around, while Crai in the west is darkest.

20 giLi LankanFushi
Where in the World: The Maldives
Website:  gili-lankanfushi.com
status: N/A
This one requires deep pockets, but there’s 
more than one reason why Apollo 11 astronaut 
Buzz Aldrin holidays at Gili Lankanfushi in the 
Maldives. As well as ultra-dark skies and a 
telescope on hand, this over-water resort is 
also a hotspot for scuba diving – which is how 
Aldrin, and all astronauts even to this day, 
train for spacewalks. 

19 exMoor  
nationaL Park

Where in the World:  
North Devon, England, UK
Website: exmoor-nationalpark.gov.uk
status: International Dark  
Sky Reserve 
Europe’s very first International Dark Sky 
Reserve when it was designated back in 
2009, it's even possible to rent telescopes 
from Exmoor National Park's Lynmouth 
and Dulverton Centres (darksky 
telescopehire.co.uk). October 2017 saw 
the first Exmoor Dark Skies Festival, a 
ten-day event that included everything 
from guided walks beneath the stars to 
night sky photography tuition.

16 Maasai Mara nationaL 
reserVe 

Where in the World: Kenya
Website: bushtopscamps.com/mara
status: N/A
Africa is seriously underrated as a destination 
for stargazing and astronomy. As any safari-goer 
knows, its rural night skies are as dark as any 
officially designated dark place. This wilderness 
area is well set up for safari, and some of the 
camps run astrophotography workshops. One 
such camp is Mara Bushtops, which has a vast 
‘star pool’ for swimming beneath stars at night. 
The camp sometimes hosts astrophotography 
workshops by Mark Gee. 

14

18 sark dark  
sky isLand

Where in the World:  
Sark, Channel Islands, UK
Website:  sark.co.uk
status: International Dark Sky Community
Since they're surrounded by ocean, islands are 
reliable places for dark skies. Designated an 
International Dark Sky Community in 2011, this 
tiny British Crown Dependency between 
Guernsey and Jersey is perfect for stargazing. 
It's just 5.4 square kilometres with a population 
of 600 – and not a single car or streetlight. 
Stocks Hotel (stockshotel.com) is where to stay. 
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Left
One light in the cove 

A series of stacked exposures 
for the sky and for the 

foreground. This shot took four 
hours to capture, and much 

longer still to edit

All images, unless stated otherwise

 © Stephen Banks

by night

Discover everything you need to know to create incredible landscape-based 
astrophotography and learn how to shoot the Milky Way

C
apturing landscapes at night – 
especially when you are trying to 
include the Milky Way – requires 
patience, technical skill and local 

knowledge, as well as the culmination 
of a number of different environmental 
conditions coming together, usually at 
the last moment. You are working at the 
extreme limits of your camera – wide-open 
apertures, long exposures and very high 
sensitivities (ISO 3200 and upwards) are 
the norm. You can also be working at the 
edge of your own abilities, staying up late, 
or going out very early in the morning.
However, partly because of the challenges 
involved, photographing night-time landscapes 

and the Milky Way is fun and addictive. You will 
quickly find yourself getting into the habit of 
checking the Moon phases, the weather 
forecast, and scoping out locations in the day 
time to find out when and where the Milky Way 
will appear. 

It’s not all about the time you spend outside 
gazing up at the heavens, though. A lot of the 
process comes down to planning, and even 
more time goes into the editing afterwards – a 
solid technical knowledge of your photo-editing 
package is definitely required in order to get 
the most out of your images.

Thankfully, astrophotography is becoming 
more accessible and therefore more popular, 
too. Modern DSLR cameras, and some 

compact cameras, capture a much more 
impressive level of detail in the low-light 
conditions that you encounter at night, owing 
to improvements in low-light performance and 
the increasing availability of affordable, 
wide-aperture, wide-angle lenses. It’s certainly 
not all about the kit, however. You will still need 
to ensure that your skies are relatively clear 
and free from light pollution, and you will need 
to master certain skills and techniques. 

Over the next few pages you will learn 
everything involved in the process, from 
getting started to mastering your settings and 
then editing your images to get incredible 
shots of the Milky Way, high above your 
favourite landscapes.
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You can capture detail in the Milky Way with any 
camera you have access to, but if you are very 
serious about pursuing this field and improving 
your results, investing in a full-frame model will 
be worthwhile in the long-term. With the 
purchase of a full-frame camera, your low-light 
performance will be improved dramatically. A 
larger camera sensor size means that the 
digital chip inside has a larger surface area to 
capture light.

Similarly, a basic camera and tripod setup 
will yield good results when using up to 
30-second exposures, but a motorised camera 
mount will allow for longer exposures and 
stationary stars in your shots. Although a 
standard kit lens will yield some results at its 
widest angle, you will capture more of the sky 
and enable more light to enter the camera if you 
invest in a wide-angle, wide-aperture lens.

In fact, this is perhaps the most important bit 
of kit to invest in for night sky photography. For 
DX-format cameras, the Tokina 11-16mm f2.8 
lens is a great starting point. For full-frame 
sensors, a Samyang 14mm f2.8 lens does a 
fantastic job of capturing sharp detail in the 
stars. Both can be picked up for around £300.
Once you have a full-frame DSLR, a large-
aperture wide-angle lens and an equatorial 
mount, you’ve got the best chance to capture 
stunning Milky Way shots. Don’t forget that a 
sturdy tripod is also a must.

Although not technically a piece of kit, as 
such, it’s worth downloading an app or two to 
your smartphone. These can be invaluable, 
enabling you to access information that would 
otherwise require hours of research. An 
example is an app called PhotoPills, which has a 

featured called ‘Night AR’. This loads in your 
smartphone’s compass and overlays a 

visual representation of where 
the Milky Way will be over what 

the camera is seeing.

The more advanced your 
camera gear becomes, the 
better your images

 
night sky

Left
PhotoPills app 

When you are planning an 
astrophotography shoot, 

it’s worth using apps 
designed to help plot 

the location of the 
Milky Way

Milky Way majesty
The correct kit and careful 
planning are prerequisites if 
you want to capture stunning 
images like this 
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Tripod
A good sturdy tripod is 
essential. Find a good 
balance between 
sturdiness and weight

Camera
Ideally use a full-frame 
camera with a high 
native ISO, like the 
Nikon D800

Lens
A wide-angle lens, 
like the Nikkor 
14-24mm f2.8 lets in 
a lot of light

Head TorCH
Look for a torch with a 
red light function, which 
is easier on your eyes

sTar TraCker
Keep the stars static in 
your shots by using an 
equatorial mount

learn how seasons  
affeCt the Milky way
The position of the stars changes during the 
year and this must be planned for

taken in winter  
This shot only shows stars above the iconic Dorset landmark 
of Durdle Door. Although winter nights are longer and darker, 
the Milky Way does not rise until very late in the night, if at all.

height of suMMer  
Although you have shorter nights in the summer, the best 
part of the Milky Way – the core – is clearly visible from 
around midnight onwards. This shot was taken in the middle 
of June.

foCus in the dark
Learn to shoot sharp in challenging low-light conditions

1  Use a brigHT spoT 
 Point the camera towards a visible point of 

light or bright star. If you can see street or 
building lights in your scene, point the camera 
towards these.

3  Take yoUr exposUre 
 Once your exposure is finished, zoom 

right in to the final image to make sure you are 
happy with the resulting focus.

2  TUrn on Live view  
Zoom in to the area containing a bright 

point of light and manually focus your lens to 
get the dot as sharp as possible. 

a
ConTrasT 
deTeCTion

This system is employed by  
your camera’s Live View mode to  

achieve focus. You can assist this by 
placing the focus point over an area 
of high contrast in the scene, such 

as the edge of a bright light, 
rather than the centre. 
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The Milky Way can be elusive to capture 
effectively. The best shots of it require the 
combination of a number of factors. You need 
to observe it at the right time of the year, on as 
clear a night as possible, with no Moon 
present. Even the thinnest of crescent Moons 
will cast too much light into the sky and wash 
out any detail in the Milky Way. 
Websites such as www.
timeanddate.com will tell you 
when the Moon will be rising 
and setting in the town 
nearest to you.

The best time of year to 
photograph the Milky Way 
is the early hours of 
summer mornings, but it 
can be observed from late 
winter to late autumn. The 
core of the Milky Way rises in the 
east during spring, south in the 
summer, and towards the west in the 
autumn.

It’s vital to avoid sources of significant light 
pollution, such as street lighting. It can be 
difficult to get completely dark night skies, but 

Learn how to get the clearest view of the Milky Way in your 
shots with these planning and shooting essentials

Milky way

do some research to find suitable locations.
Always plan shoots in the daytime, so you can 
be aware of any hazards present. The 
PhotoPills app comes into its own here with its 
night-time augmented reality mode. It loads in 
your GPS location and uses the in-built 
compass and camera to show you where the 

Milky Way will appear. This is 
fantastically handy if you’re trying 

to line up the Milky Way with a 
landmark.

Once night has fallen, work 
with exposures of between 15 
and 30 seconds, using as 
wide a lens as possible. Even 
with the widest lenses on a 

full-frame camera, any 
exposure over 30 seconds will 

pick up movement and the stars 
in your pictures start to become 

trails. Always shoot RAW files, so that 
you can bring back a lot more detail when 
editing. Shoot with your aperture wide open. 
Don’t be afraid to push your camera to beyond 
what you think are its limits and consider using 
ISO sensitivities of 3200 or 6400.

LigHT  
poLLUTion

While it’s possible to capture 
the Milky Way in areas of heavy 

light pollution, it is recommended  
to head away from urban areas for 

the best chance of success. 
Suggested locations can be 

found easily using 
 the Internet.

CoMpose your sCene
Discover how to capture effective shots 
by waiting for the right moment
Throughout the year, the core of the Milky Way 
rises above the horizon in different places. In the 
early spring, it rises in the east. Later in the year, 
towards late autumn, it rises in the west. In the 
summer, therefore, the Milky Way rises in the 
south (presenting some great opportunities to 
photograph landmarks along the south coast of 
England, for instance). When planning your 
shoot, consider the direction you will be facing.

miLky way 
Lined Up 

Waiting until 4am in 
late summer means 
that the Milky Way is 
far enough over to the 
west to be directly 
above this 11th 
Century mill.

miLky way 
To THe LefT 

This shot was captured 
much earlier in the 
evening. The Milky Way 
moves west through 
the night in the same 
way that the sun tracks 
across the sky.
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1  Take ConTroL  
Ensure the camera is set to manual. 

This will allow you to change the shutter 
speed, aperture and ISO. Automatic 
settings are of no use when shooting the 
Milky Way.

5  Use Longer exposUres 
wiTH TriggerTrap  

Hook up your camera to your smartphone, 
using a Triggertrap kit to take control over 
long exposures. This app allows you to 
perform time lapses.

6  TraCk 
THe 

sTars  
Using a motorised 
equatorial mount 
will mean that the 
stars will stay still 
in the frame, 
meaning you can 
use much longer 
exposure times
to capture 
more detail.

2  ignore THe Camera 
 You have to override some of the 

normal rules when shooting the night 
sky. Ignore the light meter in your 
camera telling you your shot is going to 
be overexposed.

3  masTer THe seTTings 
Work with 15 to 30-second 

exposures, with the lens as wide as it will 
go. Focus to infinity. Keep the aperture 
large, and bump up the ISO to 3200           
or higher.

4  CHeCk yoUr image  
In the image review mode, zoom in 

to check that you’ve got the focus as 
sharp as possible. If you’re not happy 
with the final result, adjust the focus 
slightly and reshoot.

Capture crisp stars
Follow this six-step guide to capture the best images possible of the night skies near you

miLky way 
above oLd 
Harry roCks 
Using a star tracker, the 
sky was captured with 
stacked 30-second shots, 
with longer exposures for 
the rocks below. 
Captured in late winter, 
the Milky Way rises in the 
east, above this 
Dorset landmark

the 500 rule
Use this to ensure that you 
get sharp stars in your 
night photography

Because the earth is constantly 
rotating around its north/south axis, 
the stars in your photographs will 
appear to move. Applying the 500 
rule can all but eliminate the effects 
of the earth’s rotation. All you have 
to do is divide the number 500 by 
the full-frame equivalent focal 
length of your lens, then you get 
your maximum exposure time:

exposUre Time 
jUsT rigHT 

This close-up of the 
Milky Way was 
cropped in from a 
30-second exposure at 
14mm, on a full-frame 
camera – well within 
the 36-second 
guideline from the 
500 rule.

exposUre Time 
Too Long 

This exposure time of 
five minutes is far too 
long to capture any 
detail in the Milky Way. 
The stars are clearly 
moving across the 
image because of the 
rotation of the Earth.

Left
Seasonal 
sights 
This is a six-shot 
vertical frame 
panorama of the 
Milky Way in late 
summer, above 
the lighthouse 
Portland Bill in 
Dorset. Summer 
is the best time 
to capture the 
Milky Way

500 / (11x1.6) = 28s

For a 24mm lens on a 
full-frame camera:

For a 11mm lens on a 
crop-frame camera:

500 / 24 = 21s

Using a motorised equatorial 
mount, or star tracker, once 
properly aligned, will always keep 
the stars still in your photographs.
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When you’re at the location where you want 
to photograph the night sky, chances are it 
will be very dark and difficult to see, 
particularly if where you’re shooting falls 
within very dark skies. Consider using longer 
exposures and torches in order to ‘paint’ light 
onto foreground elements. 

There are some incredibly powerful 
portable torches on the market today, which 
will do the job of lighting up your shot quite 
well, or even battery-powered lighting rigs. 
But it’s important to take into consideration 
other photographers who may also be 
photographing the Milky Way. Don’t shine a 
light at them, during their exposures, 
because you’ll ruin their shots.

Consider the exposure for the foreground subject matter, as well as the night sky above

 landsCape sCene
Torches with a setting to only shine red 

light are particularly useful for 
astrophotographers because this wavelength 
has less of an effect on our ability to see in 
the dark. You can use the red setting on a 
torch when you’re setting up a shot at night, 
so that your eyes can still see the detail in the 
stars, or work out the framing through your 
camera’s viewfinder. It is worth turning down 
your camera screen’s brightness as well, for 
the same reason.

Set your camera on self-timer, then walk a 
few metres away from it before shining the 
torch. Any particles nearby in the air will be 
picked up and you don’t want these to make 
it into the final shot, plus firing up a torch 

from a small distance away reduces the 
effect of the beam of light visible in the air.

It will take a few attempts to get a 
balanced exposure. You may not need to 
leave the torch on for the entire exposure 
time or there may be parts of the foreground 
objects that are incorrectly exposed. Keep 
taking photos until you are happy with the 
final shot. It’s much easier to alter the 
exposure with a torch than it is to try to bring 
the detail out later in the edit.

Most LED torches will cast an unnatural 
cool blue light onto the scene, so consider 
using a warm yellow filter in front of the torch, 
or making a spot adjustment for the colour 
temperature in your editing software.

Left
Get creative
The lights from a truck 
create unusual foreground 
lighting. Consider using 
different forms of lighting 
to create a standout shot

Bottom-left
Know your location
The lights from the harbour 
are never switched off, so 
this shot had to be taken 
early in the year, facing 
away from the light

Below
Balance the elements
One of the key skills to master 
is the balancing of different 
elements within the scene, 
including subject matter with 
the Milky Way itself

AvoiD the 
moon

Remember that a bright Moon 
in the sky will create havoc with 
the visibility of the Milky Way. To 

avoid this problem, use a website 
like www.timeanddate.com  

to help you to plan your 
shoots around the  

Moon’s phases.
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1  exTra-Long exposUre 
One option for capturing star trails 

is to leave the camera shutter open for 
a very long time. Over the course of one 
hour, your stars will appear to rotate      
15 degrees.

1  sTarT wiTH basiC 
seTTings Work with basic 

settings such as 15sec exposure, ISO 
1600 and f2.8. If not enough detail is 
being captured in the sky, increase 
exposure times and sensitivities.

5  sTaCk yoUr images  
So long as the tripod doesn’t move, 

the only thing that will change in your 
images is the position of the stars. Load 
each frame as a layer and set the layer 
mode to Lighten.

5  break oUT THe TorCH 
 A torch is not just useful for seeing 

in the dark. Some advanced lights have 
focusing lenses, which allow you to 
control the beam of light that comes 
out of the front.

2  Look oUT for LigHT 
poLLUTion  

When using very long exposures, you 
have little control of how your pictures 
will come out. This technique is only 
advisable in the darkest places.

2  CHeCk yoUr 
sUrroUndings 

 Quite often, you won’t need to light the 
foreground. In this shot, ambient 
lighting has cast out enough light to 
highlight the foreground landscape.

6  LeT pHoTosHop  
do THe work  

With Actions, you can get Photoshop to 
perform the same task with a batch of 
images. Record your Action, then set it 
to perform on a folder of images.

6  TriaL and error 
 Use the focused beam of an LED 

torch to light up your foreground object. 
This might take a few attempts to get 
right; light painting at night requires a 
bit of practice.

3  find THe poLe sTar  
Use a smartphone app such as Star 

Walk in order to map out the stars 
above you. Find the pole star, and line it 
up to prominent foreground objects          
if possible.

3  gaUge THe LigHT 
 Use the image preview and zoom all 

the way  into the image to see if you’re 
capturing enough detail in the 
foreground. If you’re not, consider using 
extra lighting.

4  Use an inTervaL Timer 
Your camera might have an in-built 

interval timer. Use this to shoot a set 
number of frames with enough of a gap 
in between to allow the shutter to close 
and reset.

4  Longer exposUres 
 This shot was taken above a quiet 

cove, with no light pollution present. A 
10-minute foreground exposure was 
enough to allow the Milky Way to light 
up the landscape below.

Shoot star trails
Embrace the movement of stars by recording long exposures, or stacking a series of shorter ones

Balance the exposure
Don’t let incorrectly exposed foregrounds spoil outstanding Milky Way images

Hardy’s 
monUmenT  
by nigHT 
This is a stacked 
series of around 
200 30-second 
exposures,  
taken over  
two hours, and 
stacked using  
a Photoshop 
action by Star 
Circle Academy

arCHway 
To Heaven 
A 30-second 
exposure at ISO 
6400, with extra 
lighting from a torch, 
creates a balanced 
image in a single 
shot, with detail in 
both the sky and 
the foreground
 rock formation.
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Add the finishing touches to your 
photos using your image 
processing software

 
iMages

Hot pixels are one of the perils of long-
exposure photography. When the camera 
shutter is open for a long time, the sensor 
captures a lot of light and records a lot of 
data. This causes the electronic chip to warm 
up, resulting in some pixels in your image 
looking very bright. The amount it heats up 
depends on your exposure time, as well as 
the age and condition of your camera. One 
way to reduce the number is to turn on 
Long Exposure Noise Reduction. However, if 
you don’t have this setting available to you, 

you can record a ‘dark frame’ once you’ve 
finished your long exposure.

A dark frame acts as a map, telling your 
editing software where these hot pixels occur. 
You can then overlay this dark frame on top 
of your final image and average out the hot 
pixels that appear.

Record your dark frame as soon as you’ve 
finished your exposure to ensure that a 
noise pattern is recorded as close to the one 
on your original image. Positions of these 
hot pixels change. Use the same exposure 

1  adjUsT CoLoUr TemperaTUre  
Set the colour temperature to something that 

looks more like the scene you saw. Consider altering 
the overall exposure adjustment at this stage, too.

2  add iniTiaL drama  
Increase the Clarity and Contrast across the 

image to give the image more pop. Before working on 
the sky, ensure the foreground looks effective.

3  spoT adjUsTmenTs  
Select the Spot Adjustment tool. Increase the 

Contrast and Clarity, decrease the Shadows, increase 
the Whites to make the Milky Way stand out more.

4  painT yoUr adjUsTmenTs  
With the tool selected, begin drawing over the sky 

part of your image. Here, half of the sky has been 
edited so you can see the change in the edit.

5  more adjUsTmenTs  
Go into finer detail. Consider increasing the Clarity 

in just the Milky Way, adding detail into the foreground 
elements, or noise reduction and sharpening.

6  nik CoLLeCTion ediTing  
Consider using tools such as Google’s Nik 

Collection, which allows advanced editing techniques 
in order to get the best detail out of RAW.

enhance captures 
in Lightroom
Adobe’s Lightroom package is an 
incredibly powerful tool to help your 
astrophotography stand out from 
the crowd

originAL FinAL imAge
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settings in the dark frame as the original 
long exposure. Fix your lens cap securely on 
the front so that no light passes through into 
the camera. Start the exposure and put your 
camera away.

Once you’ve loaded in your images, load 
in your long exposure and dark frame in 
Photoshop as layers, with the dark frame 

on top. Change the blend mode of the dark 
frame to Difference and the opacity between 
15 and 50%, depending on how strong your 
hot pixels are. Your hot pixels should now be 
averaged out.

Once your hot pixels have been removed, 
it’s time to move onto editing. In Lightroom, 
the Clarity tool is extremely useful to bring 

out detail in the Milky Way. In the latest 
version of Lightroom CC, the Dehaze feature 
can bring back some of the detail, which 
might have been lost in hazy conditions, or in 
areas of heavy light pollution. Work with Spot 
and Gradient adjustments to apply edits to 
certain parts of the image, such as the core 
of the Milky Way, or the foreground.

1  Long exposUre noise redUCTion 
If your camera has this feature, turn it on for longer 

exposures. When it’s finished recording, the camera 
will take a separate exposure with the shutter closed 
to create a dark frame.

2  HoT pixeL probLem  
This is a close-up of a 10-minute exposure, shot 

with Long Exposure Noise Reduction turned off on the 
camera. To correct this issue, a dark frame must            
be recorded.

3  dark frame  
A 10-minute exposure was recorded immediately 

after this photograph in order to gauge where the hot 
pixels were. The lens cap was placed on the cap and 
the camera was put in a camera bag.

4  differenCe Layer  
Load both images into Photoshop as layers, with 

the dark frame on top. Set the dark frame’s blending 
mode to Difference and see what effect that has on the 
original image.

5  Layer opaCiTies  
Setting the dark frame to 100% opacity will 

produce dark spots on the final image. To correct this, 
work with opacities between 15 and 50%, and see what 
works best for your image.

6  HoT pixeLs  
resolved At 40% opacity, the dark frame layer 

has averaged out the majority of the hot pixels and 
hasn’t brought in any additional noise into the shot. 
Any other hot pixels can be edited out manually.

remove hot pixels
Discover the best ways to get rid of intrusive hot pixels in your night-time vistas

FinAL imAge
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Master 
deep space 

photography
Explore a realm beyond our comprehension by capturing the mysteries of deep space 

S
o far we’ve looked at 
astrophotography as a whole, 
explored essential kit and discussed 
wide-field astrophotography. The 

next natural step would be to venture into 
the vast expanse of deep space 
photography. It might seem unattainable 
and the spectacular imagery produced from 
deep space imaging can be daunting. The 
images you can produce are literally out of 
this world and like nothing else you would 

ever be able to capture on Earth.What deep 
space photography, also called astro-
imaging, offers is a personal glimpse into 
that mysterious realm outside of our sphere 
of life. It is difficult to imagine a hobby where 
you will be peering thousands, millions and 
tens of millions of years into the past – with a 
chance of discovering something never 
discovered before. But, that is exactly what 
astro-imaging allows. Deep space imaging is, 
at the most basic level, the use of a 

telescope, mount and camera to take 
photographs of deep space objects, such as 
galaxies, nebulae or star clusters, just to 
name a few. The galaxies can either be our 
very own Milky Way, or other distant galaxies 
far beyond our own. In short, deep space is 
considered anything outside of our Solar 
System. This feature will describe in detail 
deep space astro-imaging, including a 
description of equipment used as well as 
steps taken to produce deep space images.

Deep space imaging
Astrophotographer Jeffrey 
Johnson captures stunning 

images of space using a CCD 
camera and telescope 
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Depending on your location on Earth, including 
which hemisphere and the time of year, you will 
have some decisions to make. In general, during 
the summer at the location described in this feature 
(southwestern United States), many hydrogen 
emission (HII) targets (aka, nebulae) are visible as 
the edge of our Milky Way crosses into our night 
sky. As winter approaches, there are somewhat 
more galaxies available. Considering what you enjoy 
the most, or have the most interest in, can be the 
biggest driving factor.

Planetarium software, such as Stellarium, will set 
the date/time based on your computer’s time, and 
you need only set your location. Once set, you can 
go forward (or backward) in time to see what will 
be rising that night and when it sets again on the 
opposite horizon. Using Stellarium, you can then 
look for deep space objects, select them and read 
the information – such as the name of the object, 
size in arc seconds, and magnitude/brightness. If 
the object would reasonably fit into the field of view 
(FOV) based on the camera/telescope combination, 
and would be high enough above the horizon for 
several hours, then that would likely be a target.

In general, imaging two objects in one night is a 
normal procedure, waiting for them to cross the 
celestial meridian so that the scope will be on the 
east side of the mount, and track to the west as the 
object sets. This helps to prevent the camera and 
back of the scope from impacting the tripod legs,  
for example.

Choose a deep 
spaCe subjeCt
Start by doing your research to discover which subject you wish to take on

 
Crescent Nebula 
Crescent Nebula. Distance: 

5,000 light years. 
TOA-130F, EM200, QSI 
540wsg; imaged in HaRGB

Orion Nebula 
Great Nebula in Orion. 
Distance: 1,344 light years. 
FS-60C, EM200, QSI 
540wsg; imaged in HaLRGB

 
Galaxy NGC 3953 
NGC 3953 – barred spiral 
galaxy in Ursa Major. 
Distance: 55 million light 
years. TOA-130F, EM200, QSI 
540wsg; imaged in LRGB
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Although differences in months for seasons may vary between countries, here are some 
targets for the general seasons in the southwestern United States

What you can image and when

autumn: Autumn in the southwestern United States is similar to 
summer, in that the mosquitoes are still a problem. Galaxies to image include 
M31 (above). Nebulae include NGC 7635 (Bubble Nebula),

spring: Galaxies to image include M100, M64, NGC 4565 and M81/
M82, just to name a few. Nebulae include M27 (above) and NGC 6820.

Winter: Generally the best season for imaging for the southwestern 
United States in terms of weather. Normally dry and cool, which implies good 
weather conditions due to the dry air, plus lower temperature setting (-15C) 
for the camera CCD due to the lower ambient temperature (also, no 
mosquitoes!). Thus, many of the images shown here are from this season. 
Galaxies to image include NGC 7331, Stephan’s Quintet, M33 and NGC 3184. 
Nebulae include IC 434 and M33 (Horsehead Nebula), NGC 2664, NGC 7000 
(North America Nebula), M42 (Orion Nebula) and IC 5070 (Pelican Nebula).

summer: Summer is generally tough as the high temperature will not 
allow the camera to cool down to a lower CCD temperature. In addition, for 
the location in this feature, summer normally means mosquitoes, so another 
consideration for an imaging night. As for targets, there are many nice objects 
to image in both galaxy as well as nebula categories, and even clusters (not 
described in detail in this feature). Summer is also great for wide-field (DSLR) 
images of the Milky Way. Galaxies to image include our own Milky Way, as well 
as M31 (which overlaps between seasons for this location) and NGC 4565. 
Nebulae/Clusters include M16, M27, NGC 6995 (above), and M13.

“In general, imaging two objects in  
one night is a normal procedure, waiting 
for them to cross the celestial meridian 

so that the scope will be on the east  
side of the mount, and track to the  

west as the object sets”
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A deep space setup can be quite involved and time 
consuming, but in order to shoot the best possible 
imagery you should make sure that you prepare 
well in advance.

For imaging using an astroCCD, multiple steps 
are required to ensure that long exposures of deep 
space objects are possible. Following physical setup 
of your equipment, you must undertake several 
other steps before you begin collecting image data.

First you must polar align your mount. This varies 
between different kit – with the Takahashi EM-200 
mount, the polar scope is built into the mount. Use 
the user’s guide, which describes how to do the 
polar alignment – align the GE mount with Polaris.

 Using your software (Astroart simulators used 
and shown here), connect the camera, guide 
camera, filter wheel and telescope mount. When 
connecting the mount, the Takahashi portion of 
the ASCOM driver will prompt for scope position. 
For the scope position prompt from the ASCOM 
software, make sure scope/counterweights are 
vertical, and then select ‘Scope pointed at pole, CW 
down’ and the connection will be made.

Use polar scope to find the North Star. Then, 
using your camera software, take a very short three-
second image and find the North Star in the FOV of 
that image. Then, switch to the Focus mode, select 
that same star, and the focus will update the image 
at some frequency (normally two seconds or so, 
depending on the brightness of the star). Make sure 
you make a large-enough window so you can move 
the star and see it move, then move your mount 
using your software until you have the North Star 
close to the centre of the main FOV. Take another 
test image to see where it is at. Repeat the process 
until the North Star is very close to the centre of your 
image frame.

 Next, pick one of the ‘smaller’ stars near Polaris 
and near the centre. Finding a centre star is not 
too important for me (as the scopes have very flat 
fields), but in cases of outer coma, you will want 
to use a star near the centre. Set the exposure 
on the camera at 1-3 seconds, with Focus mode 
binned to 2x2 or 4x4 (depends on camera). Poor 
seeing conditions will require that you use shorter 
exposures so as to not confuse poor seeing with 
poor focus. Use your focus method (motorised or 
manual) to bring your focus star to as close to 1x1 
pixel as possible (many dependencies here, but this 
is in general).

 A three- (or more) point alignment is required 
when using a portable setup. This allows your 
mount to have a reference when slewing to a 
particular target. Using your software (e.g. a ‘Goto’ 
list that can be created and loaded into Astroart), 
select Polaris, and Goto it. It is important that 
you provide the correct information when you 

GettinG set up
Follow these steps to begin shooting deep space imagery

Use a CCD camera to capture deep 
space imagery

shoot with 
an astro ccd

taking kit 
outside
You’ll need a power 
cable extension cord, 
tripod, mount, 
counterweights, scope 
(w/camera attached), 
and cables (to camera 
first, then to mount 
and laptop). Power on 
with a power strip.

three-point 
alignment
Next, select a star that you know 
is visible – have the mount ‘Goto’ 

that star, then centre and Sync. Do this for one 
more star (or common object e.g. M31 if 
visible). In the image above, shown is a Goto list 
with different common objects that span the 
four seasons.

Find, auto-
guide, image
Set up your auto-guide 
– the corrections will 

differ depending on whether your scope is on 
the east or west side of the celestial meridian. 
Once auto-guide is running properly, you are 
set for your LHaRGB (or other filters) exposures 
– so, start imaging!

Focus
The focus can be done as soon as 
you have completed the above 

polar alignment and centring of Polaris in your 
image FOV. Pick one of the ‘smaller’ stars near 
Polaris and near the centre. The image shows 
how it is done using Astroart (and again using 
the simulator as an example of the interface).

polar alignment 
and finding polaris 
in FoV
Use polar scope to find and 

align Polaris – aka, the North Star – and ‘polar 
align’ your mount. Using your software 
(Astroart ‘simulators’ used here), connect 
camera, guide camera, filter wheel and 
telescope mount. In the image above, a 
simulated view of Polaris near centre FOV for 
the frame is shown (centred with 2x2 binning).

‘connected’ the mount e.g. ‘counterweights down/
scope pointing at pole’). Next, select a star that you 
know is visible – have the mount Goto that star, 
then centre the star in the FOV of the camera – and 

‘Sync’. Do this for one more star (or common object, 
e.g. M31 if visible).

 At this point outside, you will have already 
decided what you will image for the night (per 
previous section). Using the Goto of your mount, 
now move to your target, which should be close 
to the FOV for your image frame. Take some test 
images to better centre your target. Then, re-sync 
your mount (in case you need to find this exact 
same position again, e.g. a glitch – reboot and tell the 
mount to ‘keep last sync’ and you will not have to re-
do the three-point alignment). Now set up your auto-
guide; this differs depending on setup, but in general, 
the corrections will differ depending on whether 
your scope is on the east or west side of the celestial 
meridian. Once auto-guide is running properly, you 
are set for your LHaRGB (or other filters) exposures 

– so, you are now set up to start imaging!

Below 
IC 434 and 
Horsehead Nebula 
IC 434 and Horsehead 
Nebula (B33): 1,500 
light years. TOA-130F, 
EM200, QSI 690wsg; 
imaged in LRGB
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The hardware required for deep 
sky imaging is formidable, and 
here is an example setup…

essential 
equipment

camera/
filters
Though more involved, 
a monochrome camera 
provides better 
resolution of (for 
example) colour data, as 
there is no Bayer matrix, 
such as on a DSLR or 

other one-shot colour (OSC) camera. In addition, 
monochrome allows better use of narrowband 
filters, such as H-alpha (Ha). Kit shown above: 
QSI 690wsg, an upgrade from a QSI 540wsg.

telescopes
For this feature, two 
telescopes were used. 
Both are Takahashi 
refractors, most notably 
the TOA-130F, which is 
considered to be one of 
the best telescopes for 
imaging. For a wider FOV/
shorter focal length, 

there is the smaller FS-60CB refractor, which is 
an outstanding scope for the investment.

guide camera
For use with 
OAG or 
tandem 
scope. A 
tandem 
scope (used 
in previous 

years by the author) can introduce flexure, so an 
OAG, built into the QSI, is part of the kit 
described here. The guide camera used is a 
Starlight Xpress Lodestar – an excellent camera 
for this function and shown in the image above.

Mount
Takahashi EM-200 Temma 
2 mount (a German 
Equatorial mount, shown in 
its Pelican case here). For 
the author, this had to be 
one of the most important 
upgrades in astro-imaging 
to date. For larger/heavier 

telescopes, a mount that can support heavier 
loads would be a consideration (the EM200 tops 
out at approx 40lbs for a payload).

TECHNIQUES

Above  
NGC 253 – Sculptor Galaxy 
NGC 253 – Sculptor Galaxy. Distance: 
11 million light years. TOA-130F, 
EM200, QSI 540wsg; imaged in LRGB

Above  
M51 – Whirlpool Galaxy 

NGC 253 – Sculptor Galaxy. Distance: 30 

million light years. TOA-130F, EM200, 

QSI 540wsg; imaged in LRGB
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Discovered in 1774 by Johann Elert Bode, this beautiful 
spiral galaxy is a treat for astrophotographers

Capture a deep 
spaCe objeCt
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About 12 million light years from Earth lies one of the 
most beautiful galaxies in the entire night sky. Bode’s 
Galaxy, also known as M81 or NGC 3031, can be found 
in the constellation of Ursa Major (The Great Bear) 
and shares its region of sky with another galaxy of 
completely different shape, known as the Cigar Galaxy, 
catalogued as M82. 

What makes Bode’s Galaxy outstanding is its glorious 
spiral arms. It is almost face on to us, so we get a 
very good view of the entire galaxy. The galaxy itself is 
interesting, as it is thought to contain a supermassive 
black hole at its centre. It is, without doubt, a very 
photogenic object in the night sky. It is therefore a 
very popular object for amateur astronomers and 
astrophotographers. If you plan to image this galaxy in 
all its glory for yourself, there are a few things you’ll need 
before you begin. 

First of all, you’ll need a telescope; between 85mm 
and 100mm aperture for a refractor, or between 150mm 
and 200mm aperture for a reflector are good sizes. Of 
course, an even larger aperture will make imaging the 
galaxy and its spiral arms even easier. A tracking mount 
is also essential and an equatorial mount is preferable 

with a drive or a GoTo system. You’ll also need a DSLR 
camera and an adaptor to fit it to your telescope. 

A useful device to have here is a remote shutter 
release, as this helps to minimise vibrations when 
opening and closing the shutter on the camera. 
Depending on the focal length of your telescope, 
you may need to use a Barlow lens to increase the 
magnification and to fit the galaxy comfortably into the 
frame of the picture. Even though the galaxy is quite 
bright, you’re still going to need to use long exposures 
to capture it well. You’ll also need to be able to set your 
camera to manual settings to do this and adjust the 
ISO setting to get a good image.

It is a good idea to use a series of shorter-exposure 
shots and then stack them together in software, rather 
than taking one long-exposure image. This helps to 
minimise the risk of something going wrong during the 
exposure and can also help to increase the contrast in 
the final image. 

Take lots of exposures and check for good focus 
regularly, and adjust where necessary. Once you’re 
happy with your shots you can process the images in 
Photoshop or similar software.

TECHNIQUES  
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02 Find Messier 81
Using a star chart or a GoTo system on a computerised telescope, 
track down Bode’s Galaxy (known as Messier 81) in Ursa Major.

06 Use an iMage processing soFtware
Process your shots using DeepSkyStacker and/or Photoshop to pick 
out details of the spiral arms of M81.

Imaging the deep sky
Achieve stunning results of this deep-sky wonder

01 prepare yoUr caMera
Attach your DSLR camera to your telescope using a T-Ring adaptor. 
You should make sure it is sturdy and attached securely.

Ensure you have sharp focus by using the magnify 
function on your camera’s view screen. Then set the 
ISO value to 800 or 1000, as this allows good  
sensitivity of the imaging chip without too much 
unwanted noise. Take exposures between one and 
five minutes in length; the length depends on local 

05 snap away!
Using a remote shutter release to reduce vibrations, take several  
pictures of M81 with at least a one-minute exposure.

conditions and how well set-up your mount is. It is 
sometimes better to take five one-minute exposures 
rather than one five-minute exposure, but take lots 
of shots of the same duration. Use software such as 
DeepSkyStacker, which is free to download online, 
and/or Photoshop to process the images.

04 adjUst the caMera settings
Set up the ISO value to 800 or 1000, adjust the exposure length – 
which should be between one and five minutes – and get a sharp focus.

03 tUrn on the telescope’s drive 
Make sure your telescope’s motor drive is switched on and running 
smoothly before you start taking your exposures.

“ISO 800 or 1000 allows 
good sensitivity without 
too much noise”
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The primary steps for image processing are almost 
as involved as the setup and capture. The first step 
for image processing is the calibration phase.  

The normal calibration frames are flats, darks, flat 
darks and bias – in the data library for the images in 
this feature, ten of each of these calibration frames 
are used to create a master for each by combining 
through software. Details of how to collect these 
calibration frames and combining them are beyond 
the scope of this feature, but are well documented 
on the web and other sources. For the application of 
the calibration frames, Astroart handles this through 
the Preprocessing feature, where it enables you to 
add your ‘light frames’ (the data images), as well as 
each of the calibration frames.

Following calibration, stacking of the data is 
performed. The stacking is accomplished through 
the Astroart Preprocessing feature. In some 
rare cases (Ha data), a test can be done with a 
SigmaAverage result (rather than just Average that 
is shown) to remove ‘cosmic ray’ strikes on the 

sensor that are picked up at such a low signal level, 
as is the case with a Ha filter. Use hotpixel removal 
(single and groups) in case there is a hotpixel that 
the dark frame master did not pick up. Once the 
stacking is run, save the result as both a FITS file and 
a PNG (the latter for use in importing into PS).

 Generating colours from each of the Red, Green, 
and Blue (RGB) channels is considered the RGB 
combine step. The RGB combine within Astroart 
is the method Color>Trichromy and allows the 
combining of same-size images from each of the 
three channels. There are a few different options 
provided before the combine, such as coefficient, 
white balance and colour balance. Each target 
is different, so experimenting with the different 
selections is normally the best process. Once 
adjusted, save each channel as a ‘master’ FITS as 
well as a PNG file. For RGB, also sometimes applied 
is AA’s Gradient Removal feature – depending on 
the target and if the target was in an area that had 
significant LP.

 Once the Lum and/or Ha are saved as PNG 
files, they are then imported into Photoshop. First, 
run levels and then later curves – always paying 
attention to the histogram so as to not clip data at 
either end. You can also use GradientXTerminator 
(Photoshop filter) to help reduce gradients from 
light pollution.

 Once the RGB is saved as a single master PNG, 
it is imported into Photoshop. Similar to Lum/Ha, 
run levels first and then later curves (again, paying 
close attention to the histogram), and possibly the 
GradientXTerminator and/or Hasta La Vista Green 
(HLVG) Photoshop filters.

 Once the majority of processing is done to Lum 
and/or Ha and RGB, use Photoshop to combine. 
Since for the work shown here RGB data is collected 
at bin 2x2, double the size of the RGB, copy/paste 
Lum or Ha as a Luminance layer onto the RGB. 
Final adjustments, such as align and further curves, 
are done just before as well as after the layers are 
flattened in Photoshop. 

imaGe proCessinG
How to calibrate, stack and further tweak your captures

Follow our steps for editing your spacey captures to perfection

edit a deep space image

1 Calibrate
For the application of the calibration 

frames, let Astroart handle this through the 
software’s Preprocessing feature.

2 stack your imagery
The stacking is accomplished through 

the Astroart Preprocessing feature.
3 rgB combine

The RGB combine within Astroart is the 
method Color>Trichromy and allows 
combining same-size images from each of the 
three channels.

4 Lum/ha levels 
and curves

First I run levels and then later curves, always 
paying attention to the histogram so as to not 
clip data at either end.

5 rgB levels  
and curves

Similar to Lum/Ha, run levels first and then 
later curves (again, paying close attention to 
the histogram).

6 L(ha)rgB combine
Since RGB data is collected at bin 2x2, 

double the size of the RGB, then copy/paste 
Lum or Ha as a Luminance layer onto the RGB. 
Example in screengrab is Ha as Lum over RGB.
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There are several astro software 
packages to choose from, and 
here are just the packages used 
for images in this feature…

astronomy 
editing 
software

Fitswork 1.4 
Fitswork is an excellent tool when 
processing a difficult image that has rGb 
noise in the background from light 
pollution (e.g. the images featured in this 
article are from a city with red/orange-
level light pollution). Fitswork does a 
fantastic job at evening the background 
so that ‘blotches’ are removed. in 
addition, it can be used to remove light 
streaks (such as from a very bright star 
just out of the FoV of the telescope) that 
are simply artefacts of optics.

astroart 6.0
astroart 6.0  is used for mount 
alignment, camera focus, target 
positioning, guiding, capture, filter wheel 
control, stack/calibration (especially 
with different sessions for image 
correlation, since an observatory is not 
used here), rGb combine, and some 
post-processing. Code written by the 
user can be used to control the camera 
and filter wheel, depending on the target.

photoshop
photoshop is the primary post-processing, 
levels, curves, layer combine and noise 
reduction software that is used.

Barnard 343 

Dark Nebula in Cygnus. Distance: 

Unknown. TOA-130F, EM200, QSI 

540wsg; imaged in LHaRGB

 
M45 – Pleiades 
M45 – Pleiades. Distance: 400 light 

years. FS-60C, EM200, QSI 540wsg; 

imaged in LRGB

Pacman Nebula 
Pacman Nebula. Distance: 10,000 light years. TOA-130F, EM200, QSI 540wsg; imaged in LHaRGB

“Following calibration, 
stacking of the data is 
performed. The stacking 
is accomplished  
through the Astroart 
Preprocessing feature”  
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“�Good�results�can�be�
achieved�with�modest�
equipment�under������������
light-polluted�skies,�albeit�
with�a�little�dedication”

BE INSPIRED
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 Find out the story behind photographer Paul Zizka’s 
stunning star-filled capture

82 Welcome to shooting stars
Professional photographer Ollie Taylor ventures to 
Cornwall with our apprentice

92 Into the void
 Expert astrophotographer Chris Baker takes us behind 
the scenes as he captures mysterious deep-space shots

100 Great heavens above
 Forget about the golden hour or the blue hour – head 
out at the witching hour with Drew Buckley

110 Story behind the still
 Discover more about Adam Gibb’s beautiful image filled 
with star trails

112 Stars in their eyes
 Learn how to capture stunning shots of starry night skies 
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night-sky photography
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BE INSPIRED
Learn from the professionals

BE INSPIRED
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Photographer: Paul Zizka
Website: www.zizka.ca 
Location: Canadian Rockies
Type of commission: Personal work
Shot details: Canon EOS 5D Mark III 
with 15mm lens at f2.8, (a blend of 
two exposures at 8 seconds and 
1/2sec) and ISO 2500
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“W
ith its extensive ice curtains, ghostly 
trees and rocky overhangs, the Haffner 
Creek canyon in Kootenay National 
Park is a truly magical place,” explains 

professional mountain landscape and adventure 
photographer Paul Zizka. Winter had settled in and only 
a few weeks before he’d scouted out the location for ice 
climbing photography at night. “Even though the sky was 
heavily overcast I was overwhelmed by the possibilities. 
If the stars came out, the results could be fantastic. 
Eventually we got phenomenal conditions and went back 
to spend the evening experimenting.”

Zizka tried out a variety of lenses and locations within 
the canyon itself, but this was the image that ended up 
working best, shot with a Sigma 15mm lens to give a truly 
immersive view. “I liked how the fisheye provided a sense 
of place – of being in the depths of the canyon,” he adds. 

“The Moon had just disappeared beyond the rim, but 
still shone an eerie glow, and the inclusion of two galaxies 
added to the surreal feel of the scene.” The final result 
is a clever blend of two exposures, ensuring that the ice 
surrounding the climber wasn’t blown out. Zizka was well-
equipped with headlamps, a Gitzo GT 1541 tripod and a 
quick-release ball head and captured the main exposure 
at eight seconds, with another frame for the detail in the 
ice spanning just half a second. “We shot for a couple of 
hours in rather frigid temperatures, but the frozen fingers 
were well worth it!”

Right 
Ice dreams

As part of a series of night-time climbing 
photographs, this image alone has received 

multiple awards. It includes two galaxies – the 
Milky Way and Andromeda

Story behind  
the still
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STORY BEHIND THE STILL  BE INSPIRED
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On a cloudless night in the county of Cornwall, at the extreme 
southwest of the UK, our Apprentice learns  

the art of shooting the sky at night 

Welcome 
to shooting 

stars

Gav is an IT project manager from Grimsby. He 
caught the photography bug from his dad, a 
keen film photographer and darkroom user. 
Gav bought a Nikon D40 and took a night class 
to hone his skills. He’s since upgraded to a D90 
and D7000, and went full-frame 18 months 
ago with a D750. While he’s a confident 
all-rounder, his attempts at nightscape 
photography have been disappointing, so he 
came to N-Photo for help…

name: 

Gav Jensen
camera: 

nikon D750

aPPrentice

Ollie Dorset-based Ollie is the UK’s most 
prolific photographer of nightscapes, having 
photographed the sky at night in all corners of 
the UK – and beyond, from Iceland and 
Finland to Greece. He originally trained as an 
architect but, after working semi-
professionally for around 10 years, made the 
leap to full-time pro in 2014. His amazing 
images have graced the pages of numerous 
newspapers and magazines, and he runs 
workshops all over the UK and Europe. For 
more information, see his website: 
www.ollietaylorphotography.com

name: 

ollie Taylor
camera: 

nikon  D810 anD D610

the Pro
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technique 
assessment

aPerture 
Ollie says… I asked Gav to dial in the 

typical exposure settings he’d use for 
a night shoot. I was pleased to see 
him using Manual mode, but he’d set 
a narrow aperture in an attempt to 
get both the foreground and distant 

stars in focus. However, you need 
your sensor to capture as much light 

as possible to capture stars that are mere 
pinpricks, so I got him to open up his lens as 

wide as possible to its maximum aperture.

iso 
Ollie says… Gav had also set a relatively 

low ISO to minimize noise, but I 
persuaded him to ramp this up to 
around ISO5000 – again to capture 
as much light as possible. To counter 
the effect of noise, I showed him how 

to enable High ISO Noise Reduction 
and set it to its highest setting. He’d also 

set a shutter speed of 30 secs as this is the 
longest available option, and while this isn’t far 

off the mark, there’s a more scientific way of selecting shutter 
speed (see The 500 Rule, p146).

White Balance 
Ollie says… Gav was using his camera’s Auto 

white balance setting, but with very little 
‘white’ to work with in a night shot, the 

results will be unpredictable. I always 
set a Custom white balance setting 
to around 3500 K, as not only will this 
give a consistent result every time, 
but the cooler setting lends the stars 

an atmospheric bluish light that works 
particularly well for shots of the

 night sky.

“As the sun set, the first stars started to 
come out and the Plough appeared over 
Watergate Bay. The scene looked pitch 
black to the naked eye but Ollie explained 

that the long shutter speed would pick up the light 
pollution from nearby Newquay, which would ‘paint’ 
the beach for us. I used the camera’s level to ensure 
that the horizon was straight, which I lined up on the 
lower third of the scene because, with nightscapes, 
it’s all about the sky!”

hot  
shot  
#1

introduction
Ollie met Gav on a Cornish beach 
near Newquay, just before dusk. The 
key to nightscape shooting is 
planning, and Ollie had picked a 
moonless night that was forecast to 
be clear. However, the light and wispy 
cloud was building into something a 
bit more menacing. So without 
further ado, the two talked through 
camera settings before taking the 
first starry shot.

 BefOre    

 AfTer    

Gav’s comment

lens  Nikon 15mm f/2

exposure 20 secs, f/2.4, ISO2500
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Planning
A successful night sky shoot relies on 
planning. You need a clear, moonless 
night in an area free of light pollution, 
and it’s helpful to know what will be 
where in the heavens. Luckily, there 
are a number of great smartphone/
tablet apps and online resources…

Weather & radar 
Clear nights are vital – if it’s cloudy, 
the stars will be obscured. This app 
has a radar-like display that predicts 
precisely where the clouds will be 
and at what time, and is much more 
localized than the typical generic 
weather apps.

PhotoPills 
A bright moon dominates the sky 
and renders all but the brightest 
stars invisible. For shots of the Milky 
Way you need a moonless night. 
This calculates the position of the 
moon, time of twilight and when 
total darkness prevails.

star Walk 
Knowing where the Milky Way will 
be on any given night is vital for 
composing images with foreground 
interest. This app superimposes the 
night sky on your device’s camera 
display, so you can recce shooting 
positions before it’s dark.

 eXPert insight    
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“Building cloud on 
the north coast of 
Cornwall meant 
there was only one 

option – hotfoot it to the 
opposite coast! Kynance 
Cove, on the Lizard peninsula, 
is the darkest place in 
England, and far from any 
towns and light pollution. As it 
was getting later, Ollie said the 
Milky Way would become 
visible, and while I could just 
about see the faint glow by 
eye, the results that appeared 
on my screen were jaw-
dropping! We then decreased 
the ISO and took a second 
exposure for the foreground 
– which was nearly 11
 minutes long…”

hot  
shot  
#2

Gav’s comment

lens Nikon 24mm f/2.8.

exposure 20 secs, f/2.8, ISO6400
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Pro Portfolio great 
heavens aBove

Top gear #1
nikon 14-24mm  
f/2.8 aF-s G eD n 
Ollie says… When it comes to lenses 
you need three things: a wide angle to 
capture as big a slice of the heavens as 
possible; a wide aperture to allow as 
much light to strike the sensor in the 
time you have to play with; and 
top-quality optical performance to 
render the scene as sharp as 
possible. All this means 
investing in high-end 
glass, and while I’ve 
tried plenty of other 
wide primes, Nikon’s 
ultra-wide zoom is 
still my favourite.

Top gear #2 
Hand warmers
Ollie says… The temperature can drop 
rapidly at night, and so in addition to 
layering up to keep warm, hand warmers 
are invaluable – and not just for keeping 
your fingers toasty. At night, moisture in 
the air settles on cold surfaces and forms 
condensation – and 
lenses are cold. So 
to prevent them 
from fogging up 
during a long 
exposure, 
I attach a 
couple of hand 
warmers to 
the barrel using 
hair bobbles.

AurorA  
It is possible to see the aurora borealis in the north of the UK, I’ve shot it many times, in many counties, even as 
far south as Dorset. The displays are naturally not as strong as in the Arctic regions, but on this occasion, I 
climbed high into the snow line to witness this awesome display over the Cairngorms.

reflections  
I spent five years up and down the UK, shooting a nightscape project that is now finally complete, I favoured a 
really subtle low-key edit of the night sky for all the shots featured within it, to try and stay truer to traditional 
landscape photography. This is one from that collection.

AndromedA  
Probably my favourite nightscape shoot of all time, this shot was hailed a triple phenomenon by a renowned 
astronomer as it shows the faint glow of the aurora borealis, the Milky Way, and the Andromeda galaxy, over a 
field of opium poppies in Dorset.

Ollie says… They may look static, but the stars 
are constantly moving (to be more precise, it’s 
us that moves as the earth rotates) and if your 
exposure is too long, they will be rendered on 
the camera sensor as elongated lines, rather 
that dots. To calculate the maximum exposure 
time you can get away with, divide 500 by your 
lens’s effective focal length, so on a 24mm lens, 
500/24 would work out as 20.83 – rounded 
down that would be a maximum shutter speed 
of 20 secs. However with ever-increasing sensor 
resolution, it’s best to err on the side of caution 
and go even slower than this.

the 500 rule
 eXPert insight  

Ollie shares a selection of his favourite astrophotography images
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Top gear #3
sturdy tripod & l-Bracket
Ollie says… A heavy-duty tripod and head is essential 
because not only does the camera need to be kept rock-
steady during exposures ranging from several seconds to 
several minutes, but because many images are created 
from two separate exposures, and you want to avoid 
movement caused by dialling in different settings for the 
second exposure. I use an oversized carbon fibre model 
topped with a Really Right Stuff L-Bracket, which enables 
me to switch between horizontal and vertical compositions 
of the same scene – which is important when it comes to 
marketing images – without the danger of the camera 
working loose from its plate…

BE INSPIRED  

shoot the land frame
Then decrease the ISO to around 
400-640 and double the shutter 
speed for every stop of ISO you 
go down. For example, if you got a 
reasonable exposure at 10 secs at 
ISO25,600, then reducing this to 
ISO400 is a six-stop difference, so 
doubling 10 secs six times works 
out at 640 seconds, or around 
a 10-minute exposure. In the 
resultant image the stars will have 
turned into streaks, but the land 
will be much more appealing with 
much cleaner, richer detail, and 
seas will smooth into a gorgeous 
mirror-like surface. 

shoot the sky frame
It’s vital that the stars are 
absolutely pin-sharp for 
nightscapes, and for this you’ll 
need to set your lens to infinity – 
marked as ‘∞’ on the focus ring. 
For precise focusing, set manual 
focus and engage Live View, 
then zoom into a bright star, and 
twist the focus ring until it’s at its 
sharpest, then recompose the 
shot. Set the widest aperture on 
the lens and ISO in the range of 
3200-6400, and a shutter speed 
determined by the ‘500 rule’. This 
should capture crisp stars, but 
the foreground will be very noisy. 

‘throWaWay’ frames
Ollie shoots a separate exposure 
for the land at a much lower ISO 
and lengthier shutter speed 
of several minutes long – but 
how long? To quickly judge the 
exposure length, first ramp up the 
ISO as high as it will go – such as 
ISO25,600, and take an exposure 
of around 10 seconds. The 
resultant image will look horrible, 
with extreme noise, but all you’re 
worried about at this stage is 
getting decent exposure for the 
land, so tweak the shutter speed 
until you’re finally happy with the 
brightness of the foreground.

Gav’s comment 
“Ollie suggested we kill two birds 
with one stone and set up this 
super-long-exposure shot on his 

camera while we proceeded to shoot our 
Shot of the Day (over the page). Nightscape 
photography normally means calculating 
an exposure short enough to avoid 
capturing the movement of the stars, but 
here we set a far longer, almost-20-minute 
exposure, to form star trails. This meant I 
could also use a lower ISO, and 
narrower aperture.”

  20 secs, f/2.8, IsO6400  

  10 secs, f/2.8, IsO25,600  

  640 secs, f/4, IsO400  

 eXPert insight  

shooting for sky and land
Ollie recommends shooting two separate exposures and merging them in 
software, because for the stars you need to capture as much light as possible 
in a relatively short space of time – even at the expense of image noise – while 
for the foreground you can afford a much longer exposure and thus cleaner 
image, but you’ll need to shoot ‘throwaway’ frames too…

88   Teach yourself Astrophotography



Teach yourself Astrophotography   89

xxxxxxxxxxxxx xxxxxxxxxx

hot  
shot  
#3

lens Nikon 28mm f/1.4

exposure 21128 secs, f/7.1, ISO400
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shot  
of the

day
lens Nikon 24mm f/2.8.

exposure 20 secs, f/2.8, ISO6400
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“It’s the foreground 
that sets the scene, 
and the boathouse 
leads the eye 
towards the Milky 

Way perfectly, which is almost 
vertical in the frame as it was 
shot late into the night – it 
moves and changes its angle of 
tilt through the night. Gav 
achieved pinpoint focus on the 
stars with his first exposure, for 
a sky full of bright detail, and 
has calculated his second 
exposure for the land perfectly. 
Well done Gav!

“It was too dark to 
see anything with the 
naked eye, so Ollie lit 
up the boathouse 

with his torch while I 
composed my shot. We took 
two shots: one for the stars 
with a high ISO/short exposure 
time and the other for the and 
at a low ISO/long exposure for 
a more detailed foreground 
and then merged them
in software.”

Top gear #3 
Head torch
Ollie says… By necessity, 
you’ll be searching out the 
darkest places for night photography, and 
it’s impossible to see anything, so carrying 
a light is vital for safety – as well as 
checking the area to ensure you don’t 
leave anything behind. Mine has a red 
lamp option, which doesn’t attract bugs!

1 the sky frame

Tweak the sliders in the 
Develop module to boost 
the general look of the 
stars. Apply Luminance 
noise reduction. Use the 
Adjustment Brush to 
paint around the core of 
the Milky Way to really 
bring it out. 

2 the 
land frame
Increase overall 
exposure to see more 
detail, then create 
several bespoke 
adjustment brushes 
to lighten individual 
areas. You can then 
re-edit the various 
adjustment brushes 
to achieve a balance. 

3 merge 
the images
Open both frames 
as layers. Add a layer 
mask to the ‘land’ 
layer and paint over 
the sky with a soft 
brush to reveal stars 
below. Use smaller 
brushes and switch 
between black and 
white where land and 
sky meet.

4 tidy it uP
Add a Curves 
adjustment layer with a 
subtle S-curve to 
increase contrast, run 
the Straighten tool 
along the horizon, then 
use a spot healing 
brush to remove hot 
pixels and ships’ lights.

  LIGHTROOM  

  LIGHTROOM  

  PHOTOsHOP  

  PHOTOsHOP  
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Shooting the night sky is only half the job – post-processing in Lightroom and 
Photoshop is vital for bringing starry shots to life

merging eXPosures 
 eXPert insight  

ollie’s verdict

Gav’s comment
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Expert astrophotographer Chris Baker takes us 
behind the scenes as he captures his magical and 

mysterious images of deep space

VoID
Into the 
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As far as photographic genres 
go, there aren’t many that are as 
specialised as astrophotography. 
While there are a plethora 
of challenges faced by 
photographers shooting subjects 

on Earth, attempting to capture quality, detailed 
colour images of objects several light years 
away raises the workload to new levels. While 
this field of imaging may be seen as resource-
dependent and therefore prohibitively expensive 
to many, deep space photographer Chris Baker 
(cosmologychris.co.uk) believes anyone can 
enjoy shooting celestial subjects. “What I do is 
relatively advanced, time-consuming, a serious 
passion and certainly not cheap,” admits 
Chris. “However, please don’t think you need 
an observatory on a mountain in Spain, many 
thousands of pounds of equipment and a 
lot of time, to start observing the heavens or 
photographing deep space. Good results can be 
achieved with modest equipment under light-
polluted skies, albeit with a little dedication.”

Chris has worked in astrophotography 
since 2001, although this stemmed from a 
life-long passion for astronomy. Through the 
years he has become an expert in both areas, 
contributing to multiple major publications  
and media, including The Sky at Night for 
the BBC. After graduating with a degree in 
Chemistry from the University of York, Chris 
has used his scientific background to great 
effect. “I don’t photograph objects within our 
Solar System, so no planets for example – I 
image objects that are much further away. 
These are a few hundred light years away, to 
over a billion light years. They are known as 
deep space objects,” he explains. The focus of 
his images is as varied as it is fascinating. “The 
light has travelled through the universe, over 
thousands or even millions of years to reach my 
camera. I am passionate and dedicated in my 
pursuit of an outstanding photograph. It may 
be nebulae which are giving birth to stars like 
our sun, a gigantic galaxy made up of a trillion 
stars, or a star spectacularly disintegrating in 
vivid colour.” 

The images Chris captures are stunning in 
both subject matter and creative execution, 
something which he feels is important for 
inspiring an interest in space within his viewers. 

“Such images make the cosmos more accessible 
and bring these wondrous distant objects 
closer to home,” he explains. “I am interested in 
investigating the cosmos through the language 
of art, as an alternative to the language of 
physics, which is baffling to many people. I 
see both physics and art to be simultaneous 
descriptions of reality, which are equally valid. 
Like many scientists, I was initially drawn to 
astronomy by a deep sense of wonder and awe 
for the beauty, enormity and mystery of 
the universe.” Chris then explains the extensive 
process behind the creation of his deep space 

images. “There is a significant difference 
between conventional photography and deep 
space photography, driven by the amount 
of light reaching the camera. Deep space 
objects are extremely faint, so the exposure 
times required are tens of hours rather than 
a few seconds or a fraction of a second, as 
in conventional photography. This leads to 
radically different techniques and equipment 
being employed. The first step is to plan what 
is to be photographed. Different objects are 
available at different times of the year and 
are visible from different parts of the world, 
so clearly the object must be available from 
my location. Ideally, I want the object to be 
high in the sky and visible most of the night. I 
also decide which filters are to be used and 
the exposure times. The filters govern the 
type of colour data gathered, which is later 
used to create the colour image.” From Chris’ 
description, it is clear that one of the greatest 
investments astrophotographers must make is 
one of time, as the creation of a quality image 
can take several days. “To get the data I need 

“�Good�results�can�
be�achieved�with�
modest�equipment�
under�light-polluted�
skies,�albeit�with�a�
little�dedication”
to create a good colour image I will photograph 
through three, four or five filters. I aim for up 
to 50 hours of total exposure time gained 
over many nights. For many reasons, it is not 
possible to have a single exposure of hours. 
Therefore, the task is cut into manageable 
chunks by taking what are known as ‘sub 
frames’. These are photographs with exposure 
times of minutes rather than hours. Typically, 
I will take sub frames of 20-25 minutes each, 
which are built up over many nights through 
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Above
The dramatic  

Horsehead Nebula
Due to the very small amount of light 
received by deep space objects, the 

standard photographic practices 
must be adapted

Top right
The Pelican Nebula 
Many of Chris Baker’s astro 

photographs were captured over 
several nights, representing many 

hours of work, in camera and  
in software

Middle right
Supernova remains

The remains of a supernova star 
explosion. Astrophotographers 

utilise ‘dark frames’ as a means of 
manual image noise reduction
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each filter. Every morning I will discard those 
that are imperfect – imperfections can occur 
for a variety of reasons, perhaps poor visibility, 
an aircraft or satellite leaving a trail right across 
the image, poor focusing or a software error. l 
discard in the region of 30 per cent of all the 
sub frames. This means I need even more time 
to gather enough data!” To accurately capture 
sharp and clean image files, Chris must take 
three further types of image: dark frames, bias 
frames and flat fields. “Dark frames are images 
taken with the shutter closed and are required 
to remove the thermal and electronic noise. 
The same number of images is taken as the 
light sub frames, with the same exposure. Bias 
frames are extremely short exposures with the 
shutter closed. Not all the pixels on a CCD chip 
have a value of zero – bias frames apply it to 

dark and light sub frames, to bring all the pixels 
on the sensor to the same starting value. Flat 
fields are images taken of a dusk or dawn semi-
light sky – they are required [to remove] dust or 
dirt on lenses, filters or the camera chip.” 

Once all of this work has been done, Chris’ 
resulting image frames can be combined 
in software, to produce the magical final 
compositions. He uses several applications 
to enhance his merged files. “The first stage 
is to stack the individual sub frames for each 

filter, then to combine the red, green and 
blue data into the colour image. At this early 
point, the beauty and detail are still buried 
somewhere in the data and need to be teased 
out, extracted and carefully enhanced. I use 
a range of software, including Maxim DL, 
PixInsight and Adobe Photoshop to create the 
final image.” While this is an intensive process, 
the images shown here demonstrate the 
capability of modern hardware and software to 
capture detail and show deep space subjects 

“�Such�images�make�the�cosmos�more�
accessible�and�bring�these�wondrous�
distant�objects�closer�to�home”
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Below
Andromeda Galaxy

This image show the 
Andromeda Galaxy, which is 

2.5 million light years away

Right top
Colliding galaxies

Chris focuses on deep space objects 
for his images, which are beyond the 

reaches of our solar system

Right bottom
The Cocoon Nebula

By portraying deep space subjects 
from an artistic perspective, Chris 
hopes to inspire others to develop 

a passion for astronomy 
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Right
The Elephant’s Trunk Nebula 
Chris Baker uses multiple coloured filters 
to build up the colour and luminance for 
each of his amazing astro images

as never before. Chris’ expertise in both is what 
enables him to recognise what is needed to 
get the best possible shot. However, even in 
astrophotography restraint must be shown on 
the photographer’s part to ensure that images 
are accurate, whilst still being visually appealing. 

“Several of the nebulae images you see here 
have rich blue and gold colouring. These 
images are known as ‘narrowband’ images – 
astrophotographers capture these emissions 
using specialist filters. It is ‘false colour’ in 
one respect but at the same time does allow 
the extraction of the beautiful details. The 
alternative and arguably more accurate colour 
depiction would probably be a red blob, telling 
us little about the structure.” Even at this stage 
of the process Chris looks to further build his 
skills. “I am always learning new processing 
techniques and am excited to apply these to 
new data or to go back and reprocess an old 
image, trying to make improvements. I’m not 
sure I am ever completely satisfied!”

What next?
“In 2015 I launched my art collection, 
‘Galaxy on Glass’. Over the last two years 
this business has grown and I have many 
customers all over the world. I work with 
some of the best fine art printers to 
produce my work in limited editions and 
all can be seen at galaxyonglass.com. 
There is a never-ending supply of beautiful 
objects to image, so I will continue to 
capture as many as I can. I am also moving 
on to do some science with my equipment. 
In the last year I recorded data of an ‘exo 
planet’, a planet orbiting another star way 
beyond our solar system. It is not possible 
to photograph these tiny faint objects, but 
it is possible to detect them. The last one 
I detected was the size of Jupiter, but had 
a year (the time taken to orbit its star) of 
less than three Earth days! Summer and 
winter pass quickly on this strange land.

“Finally, in May 2018 my first book is 
to be published, Photographing the Deep 
Sky: A journey through Space and Time by 
White Owl Press. The book contains many 
beautiful deep sky photographs, as well as 
a more in-depth look at how these images 
are taken.”

BE INSPIRED
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Great 
Heavens 
above 
Forget about the golden hour or the blue 
hour – head out at the witching hour under 
a starry sky for a night-time landscape 
shoot with a difference…
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Dave  is a retired policeman based in London. 
A keen landscape photographer, he’s tried his 
hand at astrophotography but with mixed 
results. He’s planning to visit his daughter Kim 
later this year, who’s living and working in the 
remote Canadian Rocky Mountains, and 
wants to perfect his night photos to capture 
the famed star-filled skies, so came to 
PhotoPlus for help…

name: 

Dave Feaster
Camera: 

Canon eos 5D Mk III

aPPrentICe

Drew is a professional landscape, wildlife and 
astro-photographer based in Pembrokeshire, 
southwestern Wales. He’s been a full-time 
professional photographer for the past 
five-and-a-half years, and runs a wide range of 
workshops, from photographing seabirds on 
Skomer island to landscapes in the beautiful 
Pembrokeshire National Park, as well as the 
night sky. More details at:  
http://drewbuckleyphotography.com

name: 

Drew BuCkley
Camera: 

Canon eos 5D Mk III

tHe Pro
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reaCH for  
tHe stars
“It’s absolutely vital that you focus so that 
the stars are pin sharp, rather than on the 
foreground subject, and this means 
focusing at infinity – marked as a 
sideways ‘8’ on the lens barrel,” states 
Drew. “At infinity, everything looks sharp 
beyond a certain distance – determined 
by the lens’s focal length and aperture 
setting. However, it’s very difficult to tell 
whether you’ve achieved focus in the 
dark, so it’s best to do this beforehand 
– simply focus on something a good 
distance away, as on a wide-angle lens 
even relatively close objects will be at 
infinity. Then lock your lens with manual 
focus, and tape the focus ring to the lens 
barrel to prevent accidental refocusing.”

Pro TiP

teCHnIQUe 
assessment
Drew checked over Dave’s settings then offered 
a number of improvements for shooting stars

 tHe 500 rUle 
“Dave had set his 
camera to Manual 
exposure with a 
wide open aperture 
and 30 secs shutter 
speed because ‘it’s 
the longest you can 
have the shutter 
open without using 

Bulb’. While these are what I’d recommend, it’s for a different 
reason – the shutter speed has to be open long enough to let in 
enough light, but not so long that the stars start to trail. To work 
this out, divide 500 by the focal length to calculate the maximum 
shutter speed. For Dave’s 16mm lens, 500÷16=31.25 – which 
rounds down to 30 secs. Then use ISO to control the exposure.”

 WHIte balanCe 
“Dave had set Auto 
White Balance, 
and while you can 
always tweak this 
later, I prefer to 
dial in a specific 
Kelvin value to 
enhance the blues 
of the sky. From 
the Quick Control 

screen, select the ‘K’ white balance preset, then scroll the 
Main dial to set a white balance of 3700 K. This is important 
when shooting star trails as, if left to its own devices, the 
camera will take different readings as the sky darkens.”

Dave’s Comment
“This old, abandoned 
chapel makes a great 
focal point; as Drew 
explained, it’s what’s in 

front of the starscape that really 
adds interest to the shot. Taken 
earlier on in the evening – at 
around 11pm – there was still some 
residual light in the sky that helped 
to light up the building, but to help 
highlight the stonework, Drew ran 
around with his torch, painting the 
building while my exposure was 
open. We reviewed the image after 
each shot, which enabled us to 
see which areas needed 
more light, until we got a 
shot I was happy with.” 

toP Gear #1
samyang 14mm f2.8 eD as IF 

“For astrophotography you really need 
a wide-angle lens with a maximum 
aperture of f2.8 or better," reveals 
Drew. “My Samyang was relatively 
inexpensive at around £270, but its 
very well built and the optical quality is 
superb. It’s manual focus, but for 
astrophotography you’ll be shooting at 
(or close to) infinity, so that really isn’t a 
concern. Always attach the lens hood 
to help shield the front element from 
stray light.”
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from a  
Dark PlaCe
For the best views of the night sky you’ll need 
to get well away from light the pollution of 
towns and cities, which means remote, rural 
locations. Pembrokeshire, whose entire 
coastline is a National Park, has no less than 
seven officially recognized ‘Milky Way Class 
Dark Sky Discovery Sites’ – where the Milky 
Way can be seen with the naked eye. For a 
comprehensive list of dark sky areas 
throughout the UK, see www.
darkskydiscovery.org.uk

 eXPert InsIGHt 
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Hot 
sHot
#1

Lens Canon EF 16-35mm f4L IS USM

Exposure 30 secs, f4, ISO6400

media://hotshot-1.jpg
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Dave’s Comment
“It took about an 
hour to take all the 
images for this shot! 
I composed with the 

cross on the left, according to 
the rule of thirds, but ensured 
that the pole star was visible in 
the image, which the rest of 
the stars would rotate around. 
After the sequence was 
finished we took one 
final frame, where 
Drew showed 
me how to 
‘paint’ the cross 
with a torch with 
a couple of 
gentle strokes on 
the face and side, 
as otherwise it 
would have been 
in silhouette.”

Lens Canon EF 16-35mm f4L IS USM

Exposure
113 stacked exposures – 30 secs, 
f7.1, ISO1000

Hot 
sHot
#2
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a sHot In tHe Dark
Night photography is essentially about shooting what you can’t see, 
and that makes composing difficult. Live View is of little use – and 
chews through batteries. You’ll have to learn to shoot blind – roughly 
line up your composition, take a shot, review the image, then fine-tune 
your composition. You’ll also need to memorize where all the buttons 
are on your camera, so you can dial in adjustments by touch alone.

make a movIe
There’s another trick you can do 
with a star trails sequence, 
– create a time-lapse. To look 
fluid, the sequence needs to be 
replayed at 25 frames per second 
(fps), so our 113 shots  condense 
into a five-second film clip. See  it 
at http://bit.ly/pp_116_10

toP Gear #2
torches
“It goes without saying that when 
you’re in the middle of nowhere, far 
away from city lights, it’s going to be 
tricky to see where you’re going or 
what you’re doing, so torches are a 
must," warns Drew. “But they’re 
also great for painting 
foregrounds, such as buildings, over 
the course of a long exposure.”

Pro TiP

star traIls
Normally you need to ensure a shutter speed 
that’s fast enough to ‘freeze’ the movement of the 
stars to prevent the points of light becoming 
elongated streaks, but you can use this 
movement to artistic effect. However, to get long 
enough trails to properly portray movement 
you’d need to leave your shutter open for about 
an hour or more – which would result in an overly 
noisy image or one that’s ruined by ambient light. 
The solution is to take a series of shorter 
exposures, then stitch them together in software. 
Ensure that your battery is fully charged, set your 
camera on a sturdy tripod and use a cable release 
with a lockable trigger.

ExposurE 
Ensure the lens is 
focused on the stars 
so they’re pin-sharp. 
Set your widest 
aperture, set shutter 
speed to 30 secs, and 
increase the ISO to suit the scene. Set Continuous shooting 
mode, so that the camera takes images consecutively once 
you depress and lock the trigger on your cable release. 

polE position
For circular trails you’ll need to 
point your camera towards the 
north (or south) pole. To locate 
the pole star, find The Plough 
constellation; the two stars at 
the end of the ‘pan’ point 
towards Polaris; everything in 
the night sky will revolve 
around this star as it’s the 
closest one to the Earth’s axis.

Don’t touch
Lock the cable release and don’t 
touch the camera again until 
finished. Shoot for at least 45 
minutes, but over an hour is best. 
Once the sequence is done, shoot 
one final frame, lighting up your 
foreground subject with a torch for 
added impact – or use a full moon to 
illuminate your scene.

stack ’Em up
Download the free 
StarStax software 
from www.
markus-enzweiler.
de/StarStaX/
StarStaX.html, open 
up your sequence of images and it’s pretty much a simple 
case of pressing the Go button and watching your star trails 
image unfold before your very eyes…

 eXPert InsIGHt 
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toP Gear #4
wired remote release
“It’s critical that you keep your 
camera rock-steady during the 
exposure, and that means not 
touching it as you take the shot,” 
reminds Drew. “A wired remote not 
only prevents inadvertent camera 
shake, but unlike wireless models, 
you can lock the shutter button 
down, which makes taking the 
multiple shots required for a star 
trail a simple case of setting 
Continuous drive mode.”

let tHere be lIGHt
Here are a selection of ways to balance the 
foreground with the starry night sky…

light painting
Use a torch to ‘paint’ the surface during the exposure in 
regular sweeping strokes, taking care not to linger in one 
place for too long as otherwise this will lead to ‘hotspots’.

moonlight 
A bright moon – or man-made light from a nearby town 
– can bathe your entire scene in a lovely even light, and 
with a 30 secs exposure it can look as bright as day.

ExposurE blEnDing
Take a second exposure using Bulb mode. Mask out the 
sky of the foreground image in Photoshop, and copy as a 
new layer onto the sky image for a balanced exposure.   

over tHe moon
“For the best Milky Way shots, you’ll need a moonless night, whereas 
a full moon can illuminate your foreground subject and is great for 
star trails. To see the position of moon, constellations, planets and 
the Milky Way, I use the free Stellarium program (www.stellarium.

 30 sEcs, f2.8, IsO4000   300 sEcs, f2.8, IsO1600  

Pro TiP
 eXPert InsIGHt 
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DavE’s cOmmEnt
 I borrowed Drew’s 
14mm f2.8 prime for this 
shot – it’s not only a little 
wider than my 16-35mm 

f4 lens, it’s a stop faster, enabling 
the camera to capture double the 
light during the same 30 secs 
exposure. At 2am we had reached 
the midpoint between dusk and 
dawn, so the stars were at their 
brightest. This was a blend of two 
shots; there was no way we could 
use torchlight to paint the faraway 
sea stacks! For the land we 
reduced ISO for quality and 
opened the shutter for a full five 
minutes. It’s amazing what such a 
long exposure can reveal in 
seeming pitch-blackness.” 

HOt 
sHOt

#3

Lens Samyang 14mm f2.8 ED AS IF UMC

Exposure
30 secs, f2.8, ISO3200 (sky); 300 
secs, f2.8, ISO1600 (foreground)
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DavE’s cOmmEnt
 “I reckon my Shot of the Day – or should 
that be Night? – was this one of Flimston 
Chapel. It was a combined exposure, 
with the shutter open for around three 

times as long as the exposure for the sky. As this shot 
was taken a little earlier on – around midnight – 
there’s a bit of light pollution, but this isn’t necessarily 
a bad thing, as it lights up the stonework and every 
blade of grass beautifully!” 

DrEw’s vErDIct
 “Night photography is a very different 
discipline to the daylight landscape 
shots Dave’s used to taking, and he was 
an attentive student and a pleasure to 

teach! This shot is near-perfect, with the stars as 
perfectly focused pinpricks of light and plenty of 
detail in the building. It’s well composed, with the 
church tower bang-on the right-hand third and the 
starry sky dominating the sliver of land below – no 
mean feat when you can barely see through 
the viewfinder.” 
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sHOt
Of tHE

Day!

Lens Samyang 14mm f2.8 ED AS IF UMC

Exposure
30 secs, f2.8, ISO1600 (sky); 
103 secs, f2.8, ISO1600 (foreground)
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A
s all outdoor photographers will attest, getting 
stunning shots typically requires considerable 
effort. “Mount Assiniboine Provincial Park is 
an incredibly beautiful location set in the heart 

of the Canadian Rockies,” says British Colombia-based 
photographer Adam Gibbs. “Getting to the location 
involves either a 25km hike in, or a helicopter ride that 
only takes a few minutes. On this occasion I had my 
equipment flown in while I ran in, only taking a few hours. 
Weather in the Canadian Rockies can be a challenge, 
however on this particular night, the skies were clear and 
since it was autumn, the air crisp and clear – ideal for 
star gazing.” 

Gibbs created this incredible image by shooting two 
different exposures. “I set up my composition on a tripod 
and took a number of images at a low ISO to get some 
nice details in the image as well as star trails. Without 
moving the camera, I took another set of images at a 
higher ISO to capture the stars as pinpoints of light. 
Ideally, to capture stars that are sharp, the shutter speed 
needs to be roughly 20 seconds – the longer the focal 
length the shorter the time. Since I was using a super-
wide-angle, 25 seconds worked well. To capture star 
trails, the longer the shutter is open, the longer the  
star trails. In this case, it was roughly 17 minutes.”

Left  

Star tripping
This image is a combination of two 

exposures, the first to capture the details 
without too much noise,  

the second for the Milky Way

Story behind  
the still

Photographer: Adam Gibbs
Website: www.adamgibbs.com 
Location: Mt. Assiniboine Provincial Park, 
British Columbia, Canada
Type of commission: Personal work
Shot details: Nikon D800 with Nikon  
14-24mm. First shot at 14mm, f3.5,  
1032 seconds and ISO 400
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STARS IN 
THEIR EYES

Learn how to capture stunning shots of starry night skies as 
Alyn Wallace takes our Apprentice to a dark corner of Wales
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Thomas is a 39-year-old firefighter by day, 
and a keen amateur photographer by night. 
Originally from Hay-on-Wye, he now lives in 
Brynmawr in Wales. He enjoys all forms of 
photography including capturing night shots 
of flash-lit wildlife, and stormy landscape 
images. He also enjoys astrophotography, 
but needed our help to finesse his starry 
sky shots.

NAmE: 

Thomas WinsTone
CAmERA: 

Canon eos-1D X mk ii

APPRENTICE

alyn Wallace is an astrophotographer based 
near the Brecon Beacons in Wales. It was the 
Perseids meteor shower of 2015 that 
convinced Alyn to purchase his first DSLR, a 
Canon EOS 100D. He has studied physics, 
astronomy, and engineering, with 
photography providing a creative outlet to 
channel his technical abilities in an artistic 
manner. He now runs workshops across 
Wales and beyond sharing his passion for 
photographing the night sky. 

NAmE: 

alyn WallaCe
CAmERA: 

Canon eos 6D

THE PRo
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PlAN foR 
PERfECTIoN
“Before I head out on any 
astro shoot,” Alyn says, “I 
check for a dark location well 
away from cities and light 
pollution, the time it will be 
pitch black, and the weather forecast, 
especially cloud cover (the Clear Outside 
app is great). I check the moon phase 
(www.timeanddate.com) and the 
PhotoPills app to check the position of the 
Milky Way. I also check tide times if I’m 
shooting by the coast.”

Pro TiP

lens Canon EF 11-24mm f4L USM

exposure 30 secs, f4, ISO3200

HoT 
SHoT
#1

Thomas’s commenT
“It’s was really cloudy when 
we started shooting at 
9:45pm at night at Nash Point 
lighthouse, but we tried to 

make the most of the red and white light 
beams in the sky. My initial position and 
using my 11-24mm lens meant we were 
too far away, with the lighthouse too 
small and an empty dark field filling the 
foreground, so Alyn suggested we get 
closer for a better composition. By 
11:45pm the sky was starting to 
magically clear to reveal the stars above 
and we reacted quickly to bag this shot 
with the light beams and starry sky.” 

TECHNIQUE 
ASSESSmENT
Is our stargazer ready to capture some 
night skies? Alyn shares pointers for 
setting up his EOS DSLR...
 lIgHT UP THE NIgHT 

For night photos 
when you’re far 
from city lights, you 
need to get as much 
light as possible 
into your lens and 
onto your Canon 
DSLR’s sensor. To 
do this, shoot in 

Manual mode, and open the aperture to maximum on 
your wide-angle lens – e.g. f2.8 or f4 – and set your ISO 
really high to around 3200 (depending on light pollution 
in the sky). Also set a shutter speed around 20-30 
seconds. Take a test shot, and if your scene and the 
stars in the sky are still too dark, increase your ISO to 
6400. More on ISO below…

 HIgH ISo To ITS lImITS 
“You’ll need to 
shoot at a high ISO 
when you want to 
capture the stars 
at night. Push your 
Canon DSLR’s ISO 
performance to its 
limits. My trusty 
6D is very good at 

preserving detail at high ISO settings up to 6400,” Alyn 
says, “I actually think the high ISO performance is better 
on the 6D than on the new 6D Mk II.” Thomas’s top-of-
the-tree pro Canon 1D X Mark II captures fairly noise-
free images up to ISO10000. But switch off the Long 
Exposure Noise Reduction in your menu, as it will take a 
second exposure as long as your first to merge with your 
original. At ISO1600 and over, this setting can actually 
make images look grainier. Afterward you can reduce 
the noise of your Raw images in photo processing 
software like Photoshop and Lightroom.
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ToP gEAR #1
Full frame camera
“A full-frame Canon DSLR is 
best for night photography 
as the larger sensor and 
pixel size gives better image 
quality and less noise than 
crop-factor Canons,” says 
Alyn. “They also capture a 
larger angle of view at equivalent focal lengths, which 
means my 14mm lens is 14mm - if I was using a 7D Mark 
II, with its 1.6x crop factor, that 14mm would be reduced 
to 22mm, which isn’t all that wide.”
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ToP gEAR #3
Fast wide lenses
“You need great quality, 
fast, wide-angle lenses 
to capture starry skies,” 
says Alyn. “I use 
Samyang 14mm and 
24mm f2.8 lenses which 
are fast, sharp and 
although manual 
aperture and focus, for 
astro, I always shoot at 
f2.8 and manually focus 
to infinity anyway.”

lIvE vIEw foCUS
“When using Live View with 
exposure simulation you 
can set your focus by 
shining a torch or getting a 
mate to shine his head torch 
into your scene. This is also 
a great way to compose a 
shot when shooting at night 
in the pitch black where you 
can’t see anything. If you’re 
shooting just the skies 
without any buildings in the 
shot, you can use Live View 
at x10 view and focus on a 
distant star for a sharp, 
starry sky,” advises Alyn.

Pro TiP

“It’s obviously very dark at night 
when you’re miles from artificial 
lights. Wear a head torch so you 
can see where you’re going. This 
also leaves your hands free for 
taking photos, and they’re great 
for posing in night photos when 
you stand in shot, looking up at 
the sky,” says Alyn, “Dress 
sensibly, even on mild evenings, as 
it can get very cold very quickly 
when you’re stood around taking 
long exposures at night. So wear 
lots of layers and warm winter 
clothing and a hat. A good camera 
backpack is useful too as it means you can walk around without your bag 
slipping off your shoulder and causing an accident in the dark.”

ToP gEAR #2
Torch, clothes  
and backpack

1	 wRAP UP wARm
 On cloudless nights, temperatures can drop very 
quickly, so it’s important to wrap up warm. The less 
you’re worried about the cold, the more you can focus 
on being creative.

2	 go wIdE
 Using a wide angle lens will allow you to take in as much 
of the wonderful night sky as possible, while adding 
compositional interest by including some landscape 
based foreground features.

3	 go fAST
 The faster the aperture, the better. f4 is a good start but 
if you really want to get the most out of the Milky Way 
you’ll need at least f2.8

4	 doN’T SHAkE THE CAmERA
 Make sure your tripod is level and sturdy and use a 
cable shutter release to fire the button. If you don’t have 
a shutter release, use a 2-second delay.

5	 TAkE A HEAdToRCH
 It’s going to be dark! Using a headtorch will also leave 
your hands free to fiddle with the buttons and settings. 
You can also use it to light-paint your foreground.

6	 kNow YoUR loCATIoN
 Composing in the dark can prove quite difficult and 
time-consuming. Go to a location you know well, or first 
scout it out while it’s still light.

7	 THE 500 RUlE
 If you expose for too long, the stars will create light trails 
as the Earth rotates. Use the 500 rule to find your 
maximum shutter speed – simply divide 500 by your 
focal length (300 rule for crop cameras).

8	 BlENdINg ExPoSURES
 If your foreground is too dark, try a longer exposure of 
maybe multiple minutes at a lower ISO and blend it in 
using layer masks in Photoshop.

9	 CHECk YoUR HISTogRAm
 When you’re out in the dark, the image preview on the 
back of the camera will be super bright. Check your 
histogram to make sure you’re exposing correctly.

10	 		Get	rid	of	that	noise 
 High ISO settings result in noisy images. Photoshop and 
Lightroom’s built-in noise reduction does a great job of 
smoothing out the noise and making your images more 
aesthetically pleasing.

Alyn Wallace shares his top techniques  
for astro shots that are absolutely stellar
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HoT 
SHoT
#2

THomAS’S CommENT
 “Alyn suggested  

we get right below the 
lighthouse and shoot  
up for a clean and dramatic 

composition. We carefully positioned 
ourselves so we got the most of the 
lighthouse beam, which covered a 
180-degree arc. Alyn suggested I use 
the Tungsten preset for accurate white 
balance, and the LCD spirit level for a 
level shot. Shooting at 14mm meant 
that the stars surrounded the top of 
the lighthouse. The clear sky and 
residual light from the beam meant I 
could shoot at ISO3200 and capture a 
good exposure.”

lens Canon EF 11-24mm f4L USM

exposure 30 secs, f4, ISO3200 
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ToP gEAR #4
Tripod & head
A tripod is essential for long 
exposures to capture sharp 
shots. “I trek in the mountains a 
lot, so I use a lightweight Benro 
Mach 3 TMA38CL. I hang my 
camera bag from the carbon-
fibre legs to keep it stable 
during long exposures and if 
there’s any wind. I use it with an 
easy-to-adjust small ball-head 
for shooting up into the sky. My 
Benro IH1 was only £10. It’s an 
old head, but I’m updating it to 
new one soon,” smiles Alyn.

wIdE ANglE ANd 
wIdE APERTURE

“Although we’re 
shooting at wide 
apertures of f2.8 
and f4, as we’re 
shooting at wide-
angle focal lengths 
of 11mm and 14mm, 
(and focusing our 
lens’s at infinity), 
the depth of field 

will be large enough to render our foreground 
scene sharp while keeping the stars in the sky 
acceptably sharp,” advises Alyn.

Pro TiP

     – ExPERT INSIgHT 
HISTogRAm foR 
ExPoSURES
Getting exposures right at night can be tricky so use your 
histograms, suggests Alyn. “The lighthouse in our shot 
was casting its high-powered beam, and later on it lit up 
the distant buildings. The brightness of these areas in 
your frame will be many stops brighter than the dark sky, 
so check your histogram to check that both the shadows 
and highlights aren’t clipped and lacking detail.”
You can easily recover and brighten or darken your Raw 
images by a certain amount, but – better still – try taking 
two exposures to capture the bright areas and dark 
areas, and then merge them later on in Photoshop with 
the help of layers and masks.

 mIgHTY 
A composition I had planned two 
years prior to actually getting the 
shot. This is also the first image 
taken in my new Astro Vlog 
series on YouTube.

Alyn’s amazing astrophotography
Canon pro Alyn Wallace shares four fantastic astro shots

 SkYfAll 
With Dorset being the only 
spot in the UK with no clouds, I 
couldn’t help but make the trip 
for the Perseids Meteor Shower 
of 2016. What a show it was too!

 PEAk  
One of the coldest nights I’ve 
experienced on the Brecon 
Beacons, but so worth it when 
the fog and mist cleared to 
reveal the crispest skies.

 PATIENCE 
This is a stacking of 1000+ 
images collected over an 8 hour 
period. I had to wait a long time 
to get such a clear night.
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Thomas’s commenT
 “ Just before the 
clouds closed in 
again, we used this 
little out-house in our 

shot that was positioned ideally 
to capture the Milky Way 
stretching vertically above. A 
vertical composition ensured I 
could include as much of the 
Milky Way as possible. The 
lighthouse beam didn’t reach 
this part but there was still 
enough light spill to illuminate 
the out-house. Along with the 
partly cloudy sky, it meant I 
needed to shoot at ISO4000 to 
get as much light as possible 
onto my sensor. By the way, the 
shadowy form on top of the 
out-house is a huge fog horn!”

hoT 
shoT
#3

lens Canon EF 11-24mm f4L USM

exposure 25 secs, f4, ISO4000

ToP gEAR #5
Remote control
A wireless remote control is essential for sharp shots with long duration 
exposures, and especially at night. Just the act of pressing the shutter 
button can cause camera shake, resulting in a blurry, duff shot. Plus if 
your exposure is anything over 30 seconds (and if you’re taking two 
exposures, with a longer one for the darker landscape areas in shot) you 
need a remote control to hold the shutter open for long durations such as 
10 minutes and more. “I also use my wireless control so I can fire my 
camera remotely for cool selfies while I stand in shot with my head torch 
beaming up into the sky,” says Alyn.
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THomAS’S 
CommENT

 “For this shot, the 
clouds suddenly 
cleared and the 

night sky lit up in an amazing 
blanket of stars. Alyn was very 
quick to react and we raced 
around getting many different 
shots from different angles 
before it clouded over again. 
With the lighthouse behind us, 
Alyn instructed me to shoot in 
a southwesterly direction for 
the Milky Way in the sky 
behind. Shooting at 11mm on 
my full-frame 1D Mk II has 
allowed me to get close but 
still capture a large slice of the 
star-lit sky, using the wall on 
the left as a leading line, and 
the tower to add context 
and interest.”

AlYN’S  
vERdICT

“Thomas was a 
confident 
photographer and 
has some top kit in 

his 1D Mk II and 11-24mm 
wide-angle lens to help 
capture cracking astro shots, 
as this great shot shows here. 
He can comfortably shoot at 
ISO5000 without fear of noise 
ruining the astro shot. It was 
well past midnight by now and 
Thomas’s compositions had 
really improved, as he’s 
positioned the tower on the 
right and Milky Way in the 
night sky on the left. The 
yellowish light on the horizon 
is not the sun as some might 
think, but light pollution from 
Bridgend and Porthcawl over 
ten miles away”

lens Canon EF 11-24mm f4L USM

exposure 20 secs, f4, ISO5000
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SHoT
of THE

dAY!
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Harun MeHMedinovic  
& Gavin Heffernan
This photographic duo has created spectacular night sky images which 
highlight the dangers of light pollution. ‘We’re hiding the medicine in the candy,’
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A 
beautifully clear, star-filled night 
sky is one of the most amazing 
sights to see on Earth, but it’s 
becoming increasingly rare. As 

cities expand and the number of artificial 
lights increase, night skies are becoming 
brighter and gradually wiping out all trace of 
the stars. This doesn’t just prevent us from 
seeing starscapes, it has negative 
consequences for human health, for 
ecosystems – and wastes a huge amount   
of energy. 

Harun Mehmedinovic and Gavin 
Heffernan wanted to make this 
phenomenon more widely known. They 
realized they could do this through their 
astrophotography and time-lapse videos. 
To achieve their goal of releasing a book and 
Blu-Ray, Gavin and Harun decided to 
crowdfund their project. It became the 
fourth most successful Kickstarter 
photobook campaign ever. 

However, that was just the beginning of a 
project that has caught the public’s 
attention around the world. Here they talk 

01     FORT UNION                        
NATIONAL MONUMENT 
Fort Union is in a remote part of New Mexico 
and free from light pollution. The wagon made 
an ideal foreground subject

Lens Canon EF 16-35mm f2.8L III USM

Exposure 25 secs, f2.8, ISO6400

about how the Skyglow project started, how 
they made the images and videos, and what 
they hope to achieve. 

How did you two Meet?
Harun: I had studied screenwriting and 
theatre as an undergraduate and I met 
Gavin when we were both studying 
directing at the American Film Institute in 
Los Angeles. 
Gavin: Our core background was largely to 
do with storytelling and we were focused on 
fiction films. But after film school we also 
did a lot of experimental and personal 
projects, largely as a way to blow off steam 
and do something that didn’t involve any of 
the politics and slow-moving gears of 
Hollywood films. 
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A beautifully clear, star-filled night sky is one of 
the most amazing sights to see on Earth, but 
it’s becoming increasingly rare. As cities 
expand and the number of artificial lights 
increase, night skies are becoming brighter 
and gradually wiping out all trace of the stars. 
This doesn’t just prevent us from seeing 
starscapes, it has negative consequences for 
human health, for ecosystems – and wastes a 
huge amount of energy. 

Harun Mehmedinovic and Gavin Heffernan 
wanted to make this phenomenon more 
widely known. They realized they could do this 
through their astrophotography and time-
lapse videos. To achieve their goal of releasing 
a book and Blu-Ray, Gavin and Harun decided 
to crowdfund their project. It became the 
fourth most successful Kickstarter 
photobook campaign ever. 

However, that was just the beginning of a 
project that has caught the public’s attention 
around the world. Here they talk about how 
the Skyglow project started, how they made 
the images and videos, and what they hope 
to achieve. 

How did you two Meet?
Harun: I had studied screenwriting and 
theatre as an undergraduate and I met Gavin 
when we were both studying directing at the 

American Film Institute in Los Angeles. 
Gavin: Our core background was largely to do 
with storytelling and we were focused on 
fiction films. 

But after film school we also did a lot of 
experimental and personal projects, largely as 
a way to blow off steam and do something that 
didn’t involve any of the politics and slow-
moving gears of Hollywood films. 

wHat kind of tHinGs did you  
work on toGetHer?
Gavin: We started doing these little trips to get 
out of the city. We would go to National Parks 
and do photography and shoot time-lapses. 
That was what eventually brought us to the 
whole Skyglow thing.

Harun: I had always taken some form of 
landscape photographs just for fun. I would 
meet up with friends and instead of going out 
for a coffee, we would just pick a spot and take 
some shots. 

After university, when I was travelling, I 
consciously set aside the time to do it and 
these shoots grew into something bigger. I’ve 
now done three books of portraits which 
ended up landing me in places that ultimately 
helped with Skyglow. I also started doing 
some astrophotography. One thing led to 
another and it all came together in this project.

How did your joint work develop?
Gavin: We started doing time lapse videos by 
taking long exposure photographs, around 25 

02     CARHENGE, NEBRASKA 
Carhenge is a car replica of Stonehenge. The 
star trails were created by image stacking using 
StarStaX software.

Lens Rokinon 12mm f2.8 ED

Exposure 25 secs, f2.8, ISO3200

03     MAUNA KEA                
OBSERVATORY, HAWAII 
At 14,000 feet, this location’s clear skies make it 
perfect for both astronomical observation and 
night sky photography. 

Lens Canon EF 24mm f1.4L USM

Exposure 25 secs, f2.2, ISO5000

04     OWENS VALLEY                          
RADIO OBSERVATORY 
Another great ‘dark sky’ location: the Owens 
Valley Radio Observatory in California offers a 
spectacular view.

Lens Canon EF 24mm f1.4L USM

Exposure 25 secs, f2.4, ISO6400

“ In order to get to places 
to do these time-lapses, 
we would have to get 
away from the city and 
light pollution”

02

03
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seconds per picture, which really let all the 
light flood in. These long exposure still 
photographs allowed us to see the Milky Way 
and the galaxies with so much more clarity 
than we could with our own eyes. Then 
essentially we would take those single still 
frames and animate them together  
to produce the fluidity of movement  
you usually only expect to see when shooting 
a video.

can you tell us More about How and 
wHen did you Get tHe idea for tHe 
skyGlow project?
Gavin: In order to get to locations to shoot 
these time-lapses, we would have to get away 
from the city. The 25-second exposure, while 

it would allow you to see more in the sky, also 
magnified the light pollution from cities 
hundreds of miles away. That’s what brought 
the issue of light pollution into our eyes. We 
started asking and wondering more about it. 
We’d had the good fortune of making a few 
time-lapse videos that had received good 
press and lots of attention, so we said to 
ourselves, what if we took this attention and 
focused it on the issue of light pollution? That 
way, we could learn more about it and teach 
people about the hazards of light pollution in 
the process. 

wHat is skyGlow all about?
Gavin: At its core it’s the fact that plants, 
animals and humans evolved over millions of 

years with day and night. When you start 
taking the night away with excessive artificial 
light, it upsets ecosystems and migrations. 
Trees are budding earlier so the insects are 
mating earlier. It has all kinds of dire 
consequences for human health and it costs 
a lot of money in wasted energy. There’s an 
endless cycle of impact but few people are 
aware of these effects. Only about 10% of the 
people we talked to had heard of the term 
‘light pollution’. 

wHy did you cHoose to crowdfund 
tHe project?
Gavin: We went via Kickstarter because 
Harun had done a couple of photobooks that 
had been funded that way. The campaign 
went incredibly well and ended in May 2015. 
After that, we figured we could use the 
funding to visit incredible locations that are 
hard to get to. We wanted to show what a 
wonderful resource the night sky is and how 
much danger it’s in. We also wanted to be two 
of the people working to save it.

How did you decide upon tHe sHootinG 
locations you used?
Harun: We wanted to capture some of the 
most polluted and some of the least light 
polluted locations, with a range of those in 
between. We looked at Bortle Scale maps, 
which show how much light pollution is found 
in particular locations, so we were able to 

“ We focused on North 
America, which is the 
biggest light polluter in 
the world”

04

BE INSPIRED



126   Teach yourself Astrophotography

BE INSPIRED  

Had on astropHotoGrapHy?
Gavin: The big jump I noticed was between 
the 5D Mk II and the 6D – that was the first 
time we noticed you could really push it hard in 
night photography. It’s just kept getting better 
from there. I think the huge growth in ISO 
capability in the 5D Mk IV has made it a game 
changer for a lot of astrophotographers. The 
capabilities of these new cameras are very 
exciting. Even now we’re looking at cameras 
that can shoot video at such a high ISO that 
you can see the Milky Way and a live action 

person in the same frame. We haven’t done 
too many experiments with that, but it’s 
something we can see on the horizon and 
we’re excited to try it. 

How did sHoot tHe tiMe-lapse videos? 
Gavin: We used the same cameras and the 
same approach. We would try to get the best 
quality stills – so for example, if we want to 
finish a video at 24 frames per second, then 
we have to take 240 pictures to get a 
ten-second shot. So when we are firing 

05     BLACKFEET INDIAN 
RESERVATION, MONTANA
The night sky is an important element in the 
mythology of the Blackfeet tribe.

Lens Canon EF 16-35mm f2.8L III USM

Exposure 25 secs, f2.8, ISO6400

06     MORMON ROW, GRAND TETON 
NATIONAL PARK
The Mormon Row farms let us view the night 
sky as it would have been seen in previous 
centuries.

Lens Rokinon 12mm f2.8 ED

Exposure 25 secs, f2.8, ISO6400

07     CAPE ROYAL, GRAND CANYON  
NATIONAL PARK
A spectacular image of the Grand Canyon, 
illuminated by a flash of lightning.

Lens Rokinon 14mm IF ED f2.8

Exposure 25 secs, f2.8, ISO6400

05

06

“ The huge growth  
in ISO capability 
in the 5D Mark 
IV has made it a 
game changer for 
astrophotographers”
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30-second exposures and can only take two 
pictures per minute, we have to wait at least a 
couple of hours to get that much time going 
by. So we would shoot with up to seven 
cameras at a time, because we only had one 
or two nights at these locations at best. We 
were trying to cover a lot of ground. Harun 
would take his tripod to one place and I’d go to 
another. We tried to cover every imaginable 
angle of what could happen in the night. We 
would leave each camera rolling for 2-3 hours 
at a time and then afterwards we’d animate 
those still images. So, technically, we’re not 
shooting any actual video at all. 

wHat was tHe Most spectacular 
location you pHotoGrapHed?
Harun: For me it’s the Grand Canyon, because 
of its size and diversity. This location has been 
kind to me and every time I’ve been there 
something awesome has happened. But the 
place I felt really at peace in was Dry Tortugas 
off the coast of Florida. It’s a little island 70 
miles south of Key West. It’s an incredibly 
peaceful place with perfect dark skies and it 
feels like you’re in a different dimension 
compared to the rest of the world. 

wHat’s tHe ultiMate aiM for tHe 
skyGlow project?
Gavin: We want to raise awareness that 
there’s a problem and show some of the 

07
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“When we started researching the impact of light 
pollution on animals, we discovered that fireflies 
have lost up to 90% of their habitat and so have 
retreated to the last remaining dark areas. The 
Smoky Mountains National Park in North Carolina 
and Tennessee has protected fireflies by forbidding 
the use of street lights. So I went there to grab 

shots of this firefly sanctuary. 
“On the outskirts of the park, I found cabins  that 
are inhabited so I grabbed this time lapse shot of 
one of those cabins. Then I used the StarStaX app 
to stack the stars above the cabin, but I also 
wanted to show the fireflies to give you a sense of 
how many there were.”

firefly sanctuary
Harun Mehmedinovic reveals how he captured this stunning shot
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damage this problem can do. But also on the 
flip side there’s also hope. So part of the book 
focuses on the International Dark-Sky 
Association and some of these heroes out 
there who are making a difference and paving 
a new trail for what can be done. 
Harun: If we can get one area, one community 
to become a Dark Sky area we’ve 
accomplished a lot. It’s about getting it into the 
public consciousness that this thing exists 
because most people don’t know about it. 
We’re trying to do it virally, in a visually 
interesting way. 

Gavin: Part of Skyglow is about hiding the 
medicine in the candy. Very few people want 
to read a 40-page document on light pollution. 
It’s less exciting than showing a fireworks 
display of some of the most exciting places 
and the greatest skies you’ve ever seen. There 

are lots of people in major cities that have 
never seen the Milky Way and I think that was 
part of the reason why a lot of our videos were 
doing really well. 

do you tHink pHotoGrapHy and 
docuMentary filM-MakinG can Help save 
tHe planet?
Harun: We’ve moved into an area in history 
where documentary film-making, especially 
as it relates to nature and the environment, is 
going to become a focus. There’s a lot of good 
we can do as film-makers, but it depends on 
how you do it. I’m about to work on the third 
environmental film produced by Leonardo 
DiCaprio and when I talk to the other film-
makers I say, you guys are up against it every 
time you mention global warming, but I talk 
about the same thing through stars. Gavin and 
I have found an ‘in’ where we can reach more 

“ If we can get one community to become a Dark Sky 
area we’ve accomplished a lot”

08     DEATH VALLEY NATIONAL 
PARK, CALIFORNIA
The flowers are a rare wildflower that  graces 
the Mojave Desert once a decade. 

Lens Rokinon 12mm f2.8 ED

Exposure 25 secs, f2.8, ISO6400

09     VERMILLION CLIFFS, ARIZONA
The cliffs are covered in lithified rocks that 
formed during the Jurassic Period..

Lens Rokinon 14mm IF ED f2.8

Exposure 25 secs, f2.8, ISO6400

10     FORT JEFFERSON, DRY TORTUGAS, FLORIDA
This unfinished fort was once a prison. 
‘Today,’ says Harun, ‘it is the best dark sky 
location in the southeastern US.’

Lens Rokinon 14mm IF ED f2.8

Exposure 25 secs, f2.8, ISO6400

08
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people, even those who are closed off to 
environmental discussions. They don’t want 
to hear the word environmentalist; it’s a dirty 
word to them. 

But through this project we’ve found a way 
to talk about a much larger issue that’s 
become very politicised. We can talk about 
global warming and carbon emissions in a way 
without directly broaching the subject. 
 
Gavin: We’ve also found it crosses political 
lines. In America the environment is a liberal 
issue, a left-wing issue, but Arizona which is a 
right-wing state, is one of the leading fighters 
against light pollution. They’re really serious 
about it. One of the most interesting things is 
that the political lines do go away because of 
this universal connection. It’s one of the things 
that gives us hope and maybe just by starting 

the conversation about light pollution we can 
open doors to other environmental issues as 
well. We’ve been blown away by the broad 
cross-section of people that seem to care 
about this issue. 

The Skyglow book, DVD, calendar and 
other products are exclusively available via the 
website www.skyglowproject.com. 

Harun  
MeHMedinovic and 
Gavin Heffernan
Photographers and film-makers
Harun was born in Bosnia in 1983 and emigrated 
to the USA when he was 13. He studied 
screenwriting and theatre directing at the 
University of California, Los Angeles and took a 
Master of Fine Arts degree in Film Directing at 
the American Film Institute. He has produced 
three books of his photographic portraits. Harun 
is currently working as a cinematographer on 
the Leonardo DiCaprio-produced documentary, 
Ice on Fire. 

Gavin, born in 1980, is a Canadian film-maker, 
photographer and screenwriter. He attended 
McGill University, Canada, before studying film 
directing at the American Film Institute. He 
directed the anti-war documentary Grand Wheel 
(2008) and co-wrote the horror movie The 
Taking of Deborah Logan (2014). He is currently 
co-writing the disaster movie Imago.
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Otherworldly imagery 

Add an extra dimension to your 
astrophotography by including  

your surroundings© Michael Goh

G
reat astro images have a level 
of impact that goes above and 
beyond almost any other form of 
photography. Most of us retain a 

childlike wonder when it comes to the stars 
above us because we rarely get to see the full 
splendour of what’s out there. Our ancestors 
would have seen spectacular displays night 
after night, but now we only experience these 
from specific locations, far from the perils of 
light pollution. Let’s face it, the night sky is 
truly beautiful, and photographers are always 
keen to point their cameras at beauty. 

Over the next few pages, you’ll discover 50 
outstanding tips to ensure that you’re able to 
get the best possible star trail, wide-field and 
deep-space images you’ve ever captured.

Expert astrophotographers reveal their top tips for capturing 
stunning images of the night sky

50  profEssionAl  tips  to  mAstEr

Mark Bauer  
www.markbauerphotography.com
Regularly leads Northern Lights photography 
workshops and discusses how to succeed.

Michael Goh  
www.astrophotobear.com
Explains how to get the best results when 
capturing the Milky Way.

Glenn Miles  
www.glennmilesphotography.com
Reveals his tips for shooting star trails and 
ensuring you’ve got the right kit with you.

thE pros
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DouG GerMan  
www.budgetastro.net
Considers his methods for deep-space 
imagery, including tracking the stars.

DaviD ratleDGe  
www.deep-sky.co.uk
Shares his tips for deep-space imaging and 
explains the use of CCD cameras. 

tiM Morrill  
www.stardustphotography.net
Explores how to capture stunning shots 
of the Moon.
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5 
Consider the composition
Look for possible foreground interests like 
a building or trees that you can include 

in your astro shoot, which will lead the viewer 
into your image. If you don’t include any 
foreground, all you will get is an astro image 
without any sense of scale or context. If you are 
close to a river, lake or even the sea, consider 
these as potential foreground elements.

1 Know 
your location
Before you even think about getting the 

camera out you have to think about when 
and where you want to photograph your astro 
shoot. This involves going to a location you 
have in mind during the day to check out 
possible places where you can set your camera 
and tripod up, as this isn’t always easy to do in 
the dead of night.

2 
Avoid light pollution
Another thing to consider when planning 
a shoot is light pollution from a possible 

town or city, as this could ruin your shots. 
Consider looking for dark-sky designated 
sites or locations, which can be found on the 
Internet using a variety of websites such as  
www.darkskydiscovery.org.uk. Find the 
darkest location you can near where you live. 
Having said that, some photographers have 
captured astro shots over a city, which can 
look quite spectacular, so nothing is written in 
stone and these are just guides to help you get 
the most of your photoshoots.

3 
Make use of winter
The best time for capturing the stars is 
during the autumn and winter months, 

as the nights are longer, with extended periods 
of complete darkness, allowing more time to 
photograph the stars.

4 
Watch the weather
One of the most important things to think 
about when planning an astro shoot is 

the weather. You should keep up to date with 
your local weather forecast to see when the 
next clear night will be and also what phase 
the Moon is in. If the Moon is full, you shoot 
might not be as effective because the sky will 
be much lighter. It’s not, however, essential 
that the Moon is completely out of the way, as 
there are some situations when it can benefit 
the image by lighting up the foreground.

9
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6 Time your exposures
For shoots that require you to stack 
images, the first thing you need is a 

camera with an in-built intervalometer, which 
most digital cameras now have. If your camera 
does not have it you can always purchase a 
hand-held device, which is rather like a cable 
release that you attach to your camera. This 
allows you to set your camera to take multiple 
exposures with a few seconds delay in between 
each shot.

7 Work wider
Most digital cameras come with a standard 
kit lens, which is fine for capturing stars. 

However, the wider your lens the more of 
the sky and stars you will get in your shot. 
Glenn Miles explains, “I use a Nikon 17-35mm 
f2.8 lens, but you don’t have to spend lots 
of money, as there are some great budget 
lenses on the market that give great results. 
The Samyang and Tokina 14mm lenses are 
just two examples of great lenses that are a 
few hundred pounds instead of thousands of 
pounds. If you want to get even more sky in 

9 
Use a 
tripod
A tripod is 

an essential piece 
of kit. Mount your 
camera on your 
tripod with the 
camera pointing 
in the direction 
you desire. You 
can spend a lot of 
money on one of 
these but is not 
essential. Get one 
that is sturdy and 
won’t move if it’s 
windy. Make sure 
it’s placed firmly 
on the ground and 
won’t move if it’s 
left for a while, as 
any movement will 
completely spoil 
your images.

your pictures you could go for a fisheye lens, 
which can give some very surreal-looking 
images.” It all comes down to individual taste 
and budget.

8 Stay warm
It is essential that you dress for the 
weather, as you could be out for many 

hours and don’t want to have to pack up your 
gear and go home because you are cold. Be 
sure to wear a few extra layers with a hat and 
gloves and maybe even a hand warmer to keep 
you warm while your camera is capturing the 
star trails. However, you shouldn’t put all these 
extra layers of clothing on until you reach your 
desired shooting location. You could be driving 
for an hour or more, and you want to make 
sure that you get the benefit of the extra warm 
layers. Gloves can provide plenty of warmth 
but are impractical for operating a camera. A 
pair of fingerless gloves that enable you to 
operate the camera without taking the gloves 
off can be very useful.

10 Ensure you’re 
comfortable
Think about having a fold-up chair 

to sit on while your camera is clicking away. If 
your camera is set up near where your car is 
parked then you can always sit in the car to 
keep warm so long as your camera is safe. 
Alternatively, you may find it more comfortable 
to walk around while your camera is working in 
order to keep yourself warm. 

11 Bring spare batteries
Make sure you have spare camera 
batteries when shooting outdoors, 

as you don’t want to run out before your 
photoshoot has finished. Capturing a sequence 
of images in the cold for over an hour or more 
will certainly drain your batteries. Spare torch 
batteries are also a must.

6
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12 Set the intervals
You can set the interval timer to 
whenever you want it to start. 

Sometimes it’s better to choose now and not 
a time. You will need to have a few seconds 
delay in between exposures – for example, say 
you want the camera to take 200 hundred 
images with a five-second delay at 15-second 
intervals, then you will have to set the interval 
timer to 20 seconds to allow for this. If it 
sounds complicated at first, it just takes a bit 
of practice to get the settings right. You may 
find it easier to set an interval timer to shoot 
continuously until you stop it yourself. The 
longer you have your camera clicking away, the 
more star trails you will have. After an hour or 
so, your star trails should be pretty good.

13 Use a wide aperture
This might seem counter-intuitive, but 
you actually need to set your lens to 

its widest possible aperture – f1.8 or f2.8 for 
fast-prime or premium zoom lenses, or around 
f3.5 for standard kit lenses. Shooting with your 
lens wide open means that your camera’s 
sensor will pick up more light, which is very 
important for star trails and astrophotography 
in general.

14 See in the dark
Purchase an LED Lenser mini keyring 
torch with a red light, as this keeps 

the light you’re shining to a minimum. They are 
very cheap and are invaluable, as they won’t 
ruin your night vision. If you do have to shine 
your torch or headtorch to see what you’re 
doing then just put your hands over your eyes 
for about ten seconds – when you take your 
hands away and open your eyes you will find 
that you have your night vision back again.

15 Deal with condensation
Another important thing to remember 
is that when it’s cold the front of 

the lens can sometimes mist over due to 
condensation – and this can really ruin your 
shots. To avoid this, keep checking the front of 
the lens in between exposures and wipe it clean 
with a dry cloth. Alternatively, you can tape a 
hand warmer to the lens barrel to keep it warm. 
Remember to do this as carefully as possible, 
because any slight movement in the camera 
position can affect the alignment between all 
your photographs.
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16 Custom 
white 
balance

Set the white balance to 
around 3200 Kelvin as a 
general guide, but try different 
white balance settings to get what 
you like the best. Shooting RAW will enable you 
to re-adjust this later while you process the 
images.

17 Get creative with a torch
If you have a building in the 
foreground you can use a torch to 

light it up (light painting) and the camera 
sensor will pick up the light reflecting off the 
object. Make sure you don’t overdo it though, 
as it might not look natural.

18 Choose an ISO
Set your ISO setting to around 800 
as a starting point and take a couple 

of shots to see how much light is being picked 
up. If it’s too dark then bump up the ISO to 
1600 and take another couple of shots. The 
higher you set the ISO, the more noise or grain 

22 Edit your  
star trails
After the shoot 

you will need to stack 
your photographs to 
enable you to see the 
movement of the star 
trail. You can use free 
dedicated software called 
Star Stax, but Photoshop 
also works. The most 
common technique is 
to stack all the frames in 
the Layers palette and 
change the blend mode 
of each to Lighten. For 
the finer details you can 
use Lightroom too, but 
try to do as little editing 
as possible so as not to 
make the images appear 
too unnatural.

21 Find the North Star
In order to capture the vortex pattern of star trails, you 
need to point the camera at the North Star. If the North 

Star is not in the frame, you will not have the effect of the stars 
moving around a central point in the sky. The circle you see in 
these photographs is not from the stars moving but rather from 
the spinning of the earth. The North Star, called Polaris, is a highly 
visible star in the northern hemisphere, but it’s not the brightest. 
While all stars in the night sky appear to move, Polaris is the only 
one that seems to be stationary. To identify where Polaris is, you 
must find a group of seven stars called Ursa Major. Locate the 
two pointer stars, which can be thought of as the far side of the 
saucepan opposite the handle. Work out the distance between 
these two stars and follow the direction in which they point for five 
times this distance. Here, you’ll find the North Star.

you will see in your photos. 
However, this is something 

that can be sorted out later 
on during the editing process. 

Many photographers use ISO 
1600, but you should try to find the 

setting that works best for you.

19 Make use of manual
If you’re not used to shooting in 
manual then it’s just a case of 

practising until you are comfortable with it and 
it becomes second nature. Have your camera 
settings set before you even start shooting, 
as this means you won’t have to spend time 
setting your camera up later.

20 Focus on infinity
Fortunately, focusing for star trails 
is easy: simply make sure your 

lens is set to infinity. 
Most cameras have a small lopsided 

figure-eight marking on the lens barrel that 
represents infinity focusing, so just line this up 
with the focusing line or mark and you’re all 
set.

ursa Major
Find the group of stars 
commonly known as the 
Plough (or Big Dipper) that 
are located near Polaris

the Pointer stars 
Identify the pointer stars, 
then follow five times the 

distance between them to 
find the North Star

Polaris 
To achieve a perfectly 

composed star trail, ensure 
the North Star is located 

centrally in your frame

17

1

2

3

4

5
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23 
Keep stars 
crisp

The rule of 
500 is when you divide 
the focal length of your 
lens by 500 to work out 
how long the shutter 
can be open to avoid 
star trailing. If you’re 
shooting at 18mm on 
a 1.6x crop sensor, the 
shutter can be open for 
17 seconds 
before obvious star 
trailing appears. 
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24 Study the skies
Use a star wheel or an app like 
SkySafari or Stellarium to work 

out the time and direction of the Milky Way. 
You can dial forward the hours or days. With 
apps, you can change the field of view so as to 
match the focal length of your lens, which helps 
with visualisation to see how high the sky is 
compared to the horizon. If the Milky Way’s core 
is too high, then shoot up a hill or go wider.

25 Balance the exposure
The difficulty is in exposing the 
foreground sufficiently to see some 

detail. Try to incorporate some scale with the 
sky to emphasise the Milky Way. However, 
you shouldn’t get carried away with too many 
elements; a Milky Way arch with an aurora, 
meteor shower, iridium flare, lightning storm 
and a volcano all in the same image may sound 
great, but it just ends up being messy.

26 Don’t underexpose
Trying to bring out the shadows can 
create a lot of noise, so it’s much

better to expose more and then bring down the 
exposure in post-processing. Michael Goh uses 
a combination of Lightroom and Topaz in order 
to control noise in images. Another downside 
to underexposing your image is that you risk 
losing precious details in both the sky and your 
foreground elements, which you won’t be able 
to recover in post-processing.

27 Check your settings
Turn off in-camera long-exposure 
noise reduction and in-camera 

high ISO noise control. Long-exposure 
noise reduction often involves the camera 
automatically taking another frame and 
performing a dark-frame subtraction. When 
shooting RAW, in-camera noise reduction 
may only work with the camera proprietary 
software anyway.

28 Consider getting a 
tracking mount
A tracking mount will allow for longer 

exposures, as the camera will rotate along with 
the Milky Way without causing star trails. If 
aligned properly, it will allow for superior image 
quality, as you are able to shoot at a narrower 
aperture or lower ISO. 

29 
Understand  
the light
A crescent Moon’s light is 

directional, star light is flat, and while light painting 
is controllable, it can often look poor. A crescent 
Moon’s light is the best, as it lights the whole 
landscape and creates depth. A rising or setting 
Moon will also reduce the brightness. 

all images © Michael Goh
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34 
Consider pre-focusing
With a manual-focus prime, focusing on 
infinity is easy – just turn the focusing ring 

until it stops. With autofocus zooms, it’s harder to 
achieve, as infinity is not always where the infinity 
symbol appears to line up with the focusing mark. 
Experiment until you find it. Some photographers 
like to pre-focus on a distant object during the day 
and tape the focusing ring in place for later.

30 Work near water
The Northern Lights are stunning 
in their own right, but will look 

so much better if you shoot them in the right 
location. Avoid areas where there is any 
light pollution and look for places where the 
landscape is interesting – for example, with 
mountains in the background. Shooting near 
water always works well, as the reflections will 
double the impact of the aurora in the sky.

31 Use lead-in lines
The Northern Lights really are a 
spectacular sight and it’s easy 

to get caught up in the excitement of 
the moment and forget about the basics, 
especially composition. Remember that for 
your images to have real impact, you need to 
have something interesting underneath the 
sky. Look for a strong focal point, such as a 
mountain range, a tree or road leading through 
the picture.

32 Avoid filters
You won’t need any filters for 
shooting the Northern Lights. 

In fact, they can have a detrimental effect. 
Polarisers and grads will increase exposure 
times and so should be left off. Even UV filters 
should be removed, as they can cause a 
type of interference pattern, which produces 
concentric rings in the centre of the image.

33 Expose correctly
It will be too dark for your camera 
to meter, so some guesswork is 

needed. Mark Bauer advises that you should 
try ISO 1600, f2.8 and 15 seconds. Make sure 
you check your histogram and change settings 
if necessary. “Don’t be swayed by how the 
image itself looks – when viewed in the dark, it 
will look a lot brighter than it is.”

focus on infinity 
In order to capture the 
Northern Lights effectively, 
consider pre-focusing your 
lens to infinity

leaD-in lines
Composing your shot to 

include a road or another 
strong focal point will draw 

the viewer into the image
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35 Use a Bahtinov mask
If you’re using a camera and scope, 
use a Bahtinov mask to achieve 

focus. A Bahtinov will require a little practice 
to get right, but don’t settle for anything less 
than perfect focus. There’s nothing worse 
than doing a session lasting several hours only 
to discover that all of your shots are slightly 
out of focus and therefore useless.

36 Get your focus spot on
If you’re using a camera and lens, 
set focus to infinity and move it 

back just a touch. Take a test shot and zoom 
into a bright star on your display. If the star 
is not tight, make another tiny adjustment to 
the focus and repeat. Keep doing this until the 
stars are as tight as you can get them, and 
then lock the focus ring if you can.

37   Track the stars
If you start off with a camera and 
tripod, eventually you’ll want to 

track the stars, which will allow you to do 
longer exposures. Use a tracker, such as the 
Skywatcher Star Adventurer for a camera, or 
a tracking mount, such as the Skywatcher 
HEQ5, if using a scope. When you reach 
these heights, polar alignment becomes all 
important, whereby your camera is tilted 
to match the tilt in the Earth’s axis. Like 
focus, polar alignment needs to be pretty 
perfect, so research it, and then research it 
again – and get it right.

38 Capture multiple frames
The secret to the best images 
is to take many of the same 

pictures of an object or area of sky. These 
can then be added together to improve 
the signal-to-noise ratio. The Hubble space 
telescope uses this technique and so can 
we. Free software, such as DeepSkyStacker, 
makes this relatively painless and the 
improvements will be staggering.

39 Use filters
Light pollution is our number-one 
enemy. Getting out of town will 

dramatically improve image quality, but if this 
is not possible, light-pollution reduction filters 
can save the day. Even the cheapest available 
(SkyWatcher) will darken the sky background 
dramatically, improving your images instantly. 
These are generally available in 48mm mounts, 
so stepping rings will be required.

40 Get an astro 
modification
Apart from a few specialist astro 

cameras (such as the Nikon D810A) virtually 
all DSLR cameras have an in-built filter to 
reduce the deep-red sensitivity of the sensor. 
This is desirable for everyday photography, 
but disastrous for astronomical imaging, as 
this is just where many objects shine at their 
brightest; technically, it is at the Hydrogen 
Alpha emission of 656nm. A cottage industry 
of specialists has emerged who can remove 
or replace the offending filter, and prices 
for this have dropped to below £100. Once 
modified, a simple DSLR becomes a fantastic 
astro camera at a price many times lower than 
specialist astronomical ones.

41 
Invest in a telescope
Choosing a telescope is a big decision. 
Larger is best for visual observing, but small 

is more practical for imaging. In recent years, small 
Apo refractors have become the ideal telescope for 
astrophotography. These commonly have apertures 
between 66mm and 100mm and focal lengths 
of 400 to 700mm – ample for many spectacular 
deep-sky objects. For the visual deep-sky observer, 
where bigger is better, large Dobsonian Reflecting 
Telescopes would be the instrument of choice.

42 Buy a CCD camera
The choice of a dedicated 
CCD is more complex than a 

DSLR. There’s a wide choice of sensors 
and you can select a pixel size that 
matches the focal length or resolution 
of the telescope you’ll be using. This is 
a critical factor, as pixel size is a trade 
off in sensitivity against resolution. If 
the pixels are too small, sensitivity 
is lowered and yet no increase in 
resolution is obtained. Bigger pixels 
increase sensitivity, but resolution drops 
so it pays to get this balancing act right.

43 Take advantage of 
CCD binning
CCD-based cameras have 

the ability to bin pixels to create super-
large pixels that increase their sensitivity. 
Varying pixel size is also perfect for the 
LRGB method of colour imaging often 
used in astrophotography. The L stands 
for luminance and is shot with no colour 
filters at the higher resolution. Binned 
pixels are then used to collect lower-
resolution colour (RGB) information, but 
at higher sensitivity.

44 Cool the chip
Cooling the CCD chip to 
below zero reduces the 

buildup of dark current and the noise 
that comes with it. It does however 
bring problems of sensor chamber 
misting or even freezing up. Early 
dedicated cameras usually employed a 
desiccant (silica gel). Nowadays, most 
manufactures offer cameras with sealed 
chambers filled with inert gas.

45 Capture calibration 
frames
Proper calibration frames 

are essential to get the best out of these 
cameras. The frames you need are: 
Bias Zero exposure with the telescope 
or lens capped. 
Dark Exposure equal or longer than 
the image exposure and at a similar 
temperature – lens or telescope capped.
flat An image of a featureless white 
object or sky. Exposure length chosen 
so that the brightest pixel is at about 
half full brightness (mid-grey).
You need at least 16 of each, and 
programs like DeepSkyStacker will 
combine and calibrate the image frames. 

improve your astro 
with a ccD camera
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46 Don’t overexpose
A lot of people make the mistake 
of thinking they need to take a 

long exposure because it’s at night and always 
overexpose. The Moon is actually quite bright 
and your setting should be close to daytime 
settings. Try to set your aperture to around 
f10 to f14. Set ISO to 100 – try to shoot at 
the lowest ISO at night because higher ISO 
introduces unwanted noise. Then adjust shutter 
speed so that your images are
properly exposed.

47 Use a telephoto lens
A telephoto lens is best, and you’ll 
find that a 200-400mm will work 

well. If you get a good image, you can always 
crop it in post-processing, so don’t worry if the 
Moon looks a little small with a 200mm.

48 Consider the scene
Try shooting the Moon when it 
rises or when it’s setting. Getting 

a landscape photo with the Moon above the 
scene is always more interesting than just a 
picture of the Moon on its own.

49 Check the jet stream
Weather conditions can affect your 
shots as well. If there are high winds 

in the upper atmosphere it can cause unstable 
conditions and it makes for slightly softer 
results. It’s a good idea to check the jet stream 
above your area before heading out.

50 Know your Moon phases
The Moon visually changes during 
the month because it orbits 

the Earth. This means that the portion we 
see illuminated changes, giving us a visual 
indication of where exactly the Moon is in its 
cycle. A half-Moon is when we see half of its 
surface illuminated, but there are two different 
half-Moon phases in a cycle. Each of the 
phases have different names, according to how 
the Moon appears in the sky, so take a look at 
the chart below to find out what each of these 
Moon phases are called. 

new (Dark 
Moon)

new (Dark 
Moon)

waninG 
crescent

thirD 
Quarter

waninG 
GiBBous

full  
Moon

waxinG 
GiBBous
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waxinG 
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Take things a step further

146 Understand the rule of 500
 Perfect your night-sky captures with this essential 
technique for astrophotography

148 Master the moon
 Capture amazing images by attaching your DSLR to a 
reflector telescope

150 Create star trails
 Discover how to capture perfect star trails with this 
creative tutorial

156 Shoot the Milky Way
 Learn how to capture and process a galactic scale image 
of the Milky Way

158 Chasing the Aurora
 Head north to capture the mesmerising Aurora Borealis 
in the Arctic

162 Make a lunar analemma
 Find out how to shoot a breathtaking analemma image 
of the Moon

164 Photograph the phases of Venus
 The planet shows phases much like our Moon. Here’s 
how to record the photographically

166 Capture a meteor shower 
 Use time-lapse to catch the quick flashes of light from 
‘shooting stars’

168 Shoot the Pleiades star cluster
 Try your hand at wide-angle shots with this striking 
deep-space object

170 Capture the belts of Uranus
 Use a telescope to capture details from this beautiful 
frozen world

172 Get the best out of a penumbral eclipse
 Find out how to capture our Moon’s wander into 
subtle shadow

174 Stunning astro shots with Dehaze
 Get to know this exciting Lightroom CC tool to make 
your night skies gleam
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01 Scout your location 
Before setting up your camera, find a location 
while there’s still some light. This will help with 
composition. Once you’ve picked your loca-
tion, set up your camera on a sturdy tripod. 

02 aSSign camera SettingS
The aperture should be wide open to let in as 
much light as possible. Set your ISO between 
1600 to 6400, depending on how capable 
your camera is. Turn off image stabilisation.

03 Full-Frame Formula 
If you’re shooting at 15mm on a full-frame 
camera, the formula you’ll need is 500 / 15. 
The resulting exposure will be 33 seconds. Dial 
in the closest shutter speed. Shorter is better.  

B
alancing the exposure triangle of 
ISO, aperture and shutter speed is 
a challenge for many photographers, 
but for those trying to photograph 

stars and the Milky Way it can be a real 
challenge to expose correctly while keeping 
captures pin-sharp.

There are several tell-tale signs in night-
sky captures that you’re using the wrong 
exposure. Too short an exposure means 
that the Milky Way and stars won’t be 
prominent enough, the foreground won’t be 
visible, while the recovery of detail in post-
production will result in a noisier image. On 
the flip side, too long an exposure creates 
unintentional star trains that can ruin the 
impact of your shot.

Thankfully, there are some tricks you can 
apply to ensure your exposures are spot 
on. One of the most popular techniques for 
astrophotography is the rule of 500, which 
forms a reasonably good base line to set 
your exposure. To work out your exposure, 
take the focal length of your lens (adjusted 

Perfect your night-sky captures with this  
essential technique for astrophotography

Astro panorama 
This Milky Way panorama was on the shorter 
side of the rule of 500. Here, you can break 
the rule to make the fainter stars even 
smaller so that the dust lanes of the Milky 
Way are more prominent

Understand
the rule of 500 

for your camera’s crop factor, where 
necessary) that you’re shooting with and 
divide 500 with it. This will leave you with 
an optimum length of time to expose your 
scene in order to avoid star trails. 

Read on to discover how to use this rule 
in order to keep your astro captures bright 
and blur-free.

Final image

BeFORe

Star trails 
One unwanted side effect of the wrong exposure in 
astrophotography is star trails, which show movement over 
the course of the exposure 
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04 crop-SenSor Formula 
If you’re shooting on a crop-sensor with a fac-
tor of 1.5, while your lens is set to 18mm, your 
formula will be 500 / (18 x 1.5). This makes 
the calculation 500 / 27, giving 18 seconds.  

05 inSpect your Shot 
Check your exposure and zoom in on play-
back. If you need to, adjust exposure times. 
Generally speaking, it’s better to keep your 
exposure times shorter for sharper stars.

06 tweak the rule 
 As soon as you’ve perfected your exposure 
time in-camera, you may need to do some 
tweaks in Photoshop to bring out the drama 
and hidden details in the Milky Way. 

  PROJECTS
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01 PrePare the camera  
Attach one end of the T-ring to the camera 
and the smaller end to the Barlow lens of the 
telescope. Now you’ll need to use the 
extension tube of the T-ring if you require 
bigger magnification. 

02 Place camera in telescoPe 
In order to reduce vibration due to the wind, 
the camera strap must not be hanging freely. 
Tidy up the strap around the telescope or 
remove it completely. Ensure the telescope is 
in balance.

03 alter settings 
Select mirror lock-up and set the timer to ten 
seconds even if you have a remote release. 
Select Manual mode and an initial shutter 
speed of 1/180 sec and ISO 800 for a 
half Moon.

T
his is one of the most popular 
subjects in night photography – the 
Moon is beautiful to look at but also 
very challenging to capture in a 

photo. Anyone with a long zoom lens or a 
point-and-shoot camera can get a decent 
photo, but it most likely will not have the 
same impact as an image with detailed 
texture of the Moon’s surface without any 
further processing. By using the wrong 
camera settings, poor focus or an unsteady 
tripod, the result will be a photo that may 
look right at first sight, but upon zooming 
in the errors will become evident. The 
longer the focal length, the more attention 
is needed in order to get a sharp photo. 
The method that you will learn here uses a 
T-ring adaptor coupled with a DSLR camera 
and a reflector telescope. This method 
produces stunning photos of the Moon that 
are rich in detail, and at a very low cost. For 
this example, a Sky-Watcher Newtonian 

Capture amazing images by attaching  
your DSLR to a reflector telescope 

Up close and personal 
This final image is rich in texture; 
the surface detail invites the 
viewer to explore the lunar 
landscape. Apply the techniques 
to get the same results

Master  
the Moon

telescope with a focal length of 650mm has 
been used, along with a 2x Barlow lens that 
came with the kit. The total magnification 
is similar to a 1,300mm zoom lens (it also 
depends of the length of the T-ring). The 
camera settings are also applicable when 
using a zoom lens. 

Final image

BeFORe

Poor focus  
Shooting speed is correct but the focus is poor. At first 
glance the photo looks decent, but is not sharp enough 
to keep detail when zoomed in
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04 Point telescoPe at the moon 
Use the viewfinder or Live View to centre 
the Moon in the frame. In Live View, set the 
camera to one of the automatic modes like 
Aperture Priority, so the Moon will show in 
the display.

05 get in focus  
In Live View, magnify the image to the maxi-
mum allowed. Find lunar features (like craters) 
in parts far from the centre of the Moon to 
help with the focus. It may take a few attempts 
to get this right.

06 shoot away  
Switch back to Manual mode and recompose 
the Moon in the frame. Play with the shutter 
speed and ISO for the right exposure. Try to 
never go below 1/120 sec. If the Moon does 
not fit in the frame, take a panorama. 

PROJECTS
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S
tar trail photos are made up 
of hundreds (sometimes even 
thousands) of images taken 
across the course of a night. This 

tutorial will cover the shooting and editing 
process from start to finish. One small 
error can render eight hours of shooting 
worthless, so hopefully this tutorial will 
help you to avoid any such errors.

The process for shooting a star trail 
image starts with shooting a single image 
during twilight to capture the shadow 
details in the foreground under the 
softest light possible.

When the sky is completely dark we 
can start the process of shooting the 
hundreds of individual frames that will be 
later combined to create the star trails.

Once the shooting is complete we’ll 
move onto editing in Photoshop to 
combine all the star images together. 
We’ll then combine the result with the 
single image shot during twilight, using 
the best parts of each image.

Discover how to capture 
perfect star trails with this 
essential creative tutorial

Create  
star 
trails

Left  
Gravity 
This image consists of a single foreground 
image taken during twilight and around 
600 frames taken in darkness, each 40 
seconds f3.5 ISO 1000. Stacked and edited 
using Photoshop CS6. Taken at Sutton 
Grange, near Bendigo, Australia

What you’ll need
DSLR camera with 
battery grip
Wide-angle lens
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Stable tripod 
and head
 Programmable 
shutter release

Powered dew  
heater or chemical 
warmer sachets

Photoshop

Large memory card



Smooth  
the trail

It’s possible to give the trails a 
smoother look by fading the ends 
in and out. I normally use 100 
images for the fade in and another 
100 for the fade out. This is done by 
making an Exposure adjustment 
layer set to 0.02, and applying it to 
the desired layers in the stack– it 
works well for 100 images. You’ll 
need to reverse the layer order on 
the fade in to make this work. 

PROJECTS  
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StepS

01
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01 plan 
Scout the location before the shoot. Learn where the 
celestial pole will be and work out your composition 
– if you aim in the wrong direction you can’t correct it 
later. Check on the Moon phase and path across the 
sky – a new Moon is best. Use The PhotoPills app to 
plan as it has an augmented reality mode.

02 focus 
Set the focus so that all foreground elements are 
sharp, not on the stars themselves. Stars that are 
slightly out of focus will result in smoother and slightly 
thicker trails. Do not adjust focus during the shoot or 
it will cause problems in the editing stage.

03 shoot the foreground 
Shoot the foreground after sunset so it’s evenly 
illuminated by soft light. ND or graduated ND filters 
can be used if needed, but be careful not to move the 
camera when removing any filters. Use a small aper-
ture for depth of field. Set the camera to its base ISO 
to maximise dynamic range and image quality. 

02 03
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04 program the remote release 
Make sure the camera is set to Bulb mode. Set the remote 
shutter release to take 40-second images with the shortest 
possible interval. For most remotes this will be one second, 
though there are some that can do 0.1-second intervals.

05 camera settings 
Make sure long-exposure noise reduction is switched 
off in the camera menu. We recommend settings of 40 
seconds, at f3.5, ISO 800. Shoot RAW (14-bit lossless if 
possible), White Balance set to Sunlight. If shooting under 
a Moon that is between 1/4 and 1/2 illuminated, drop the 
ISO to 400.

06 shoot the trails 
When the sunset afterglow has faded and the stars are 
visible we can begin shooting the trails. Make sure you 
know the runtimes of all your batteries. The lens heater 
will usually require one or two battery changes during the 
shoot, as batteries will be depleted faster in colder weather.

04 05

06
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editing 
StepS

Below 
Coloured stars 
The foreground has been darkened using a Levels 
adjustment, and Saturation and Vibrance adjusted for 
colourful star trails
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01 choose stacking software 
There are a few different programs that 
can be used for stacking. Using RAW files in 
Photoshop is best.

02 stack in photoshop 
Load the images into a stack. You can remove 
any unwanted trails by painting over them 
with a black brush. When the images are clean 
use the Lighten blend mode, flatten and save 
as a 16-bit TIFF. When you’re done load all the 
stacked images into a stack and repeat.

03 blend 
Load the final stacked star image and the 
twilight foreground into layers. Create a 
Contrast mask to blend in the foreground 
elements from the twilight image, replacing 
the silhouetted foreground elements from the 
stacked star shots.

04 enhance 
Use the Contrast mask to apply Exposure/
Levels/Curves adjustments to the two 
individual layers. Bring out the colours by 
pushing the Saturation and Vibrance sliders up.

01 02

03 04

before after
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02 take 
a shot 
As the dusk 
fades, take test 
shots using 
the 500 rule, 
dividing 500 by 
the focal length 
of your lens (in-
clude your crop 
factor of 1.5 or 
1.6 if shooting 

APS-C) – I ended up at 25 seconds. 
The Sigma lens is the world’s fastest 
14mm lens, and my aim was to shoot at 
f/1.8 and keep my ISO down.

We’d normally shoot the Milky Way 
between ISO 4000 and 6400, but we 
were getting clean results at ISO 2000. 
What we wanted to make sure of was 
that we had a perfect diagonal as a 
leading line away from the rocks. You 
can light-paint your foreground or have 
it as a silhouette; in this case, though, 
the late dusk light lit the rocks.

  
Shoot the Milky Way
Discover how to capture and process a galactic-scale image

T
here is a huge amount of 
planning that goes into a 
productive Milky Way shoot. 
It starts with making sure 

the forecast is clear with no moon 
between April and September, when 
the Milky Way is visible in the Northern 

hemisphere. The other issue is light 
pollution, which can blot out large 
portions of the Milky Way and other 
stellar formations.

Having found a dark spot, you want a 
good foreground: a good shot needs an 
earthbound anchor such as abandoned 

buildings, trees or water. We chose the 
stark angularity of Manstone Rock in 
Shropshire for this shot. 

My Sky Guide app (www.fifthstarlabs.
com) showed that the galactic core 
would be visible after 11.30pm and 
almost rising due south.

01 set up 
Get on site in 
plenty of time, 
with a head-
torch, warm 
clothes and a 
sturdy tripod 

with cable release. As dusk deepens, start 
working out your shot composition. The sky 
is your priority, but here, the rocks gave us a 
good start on the rule of thirds principle.

As astronomical twilight ends, you should 
just be able to make out the Milky Way as a 
faint diagonal, leading leftwards up the sky 
from the compass reference Sky Guide has 
given you. To capture it, you need a camera 
with a good high-ISO capability and a very 
wide-angle lens. In this case, we shot with 
the Sigma 14mm f1.8, but there are cheaper 
lenses too, such as the Samyang 14mm f2.8.

Focusing is a major issue, but I used my 
headtorch to light the rock and focus on that. 
The stars behind were sharp enough, even 
at f1.8. You can use Live View to manually 
focus. On some lenses infinity is perfect. 

03 Do INItIaL aDJustMeNts 
With Milky Way shoots, the RAW file is only 
ever the starting point. The human eye is 
limited in what it can see at night, but your 
full-frame sensor has a much better dynamic 
range.The RAW file looks dull and flat, as it 
should. First, do some overall adjustments in 
Lightroom. Use Exposure to push your 
histogram to the right, and add some 
Contrast. Bring Shadows up to work on your 
foreground and add an S-shaped Tone Curve 
to pop the contrast. The Milky Way is still quite 
pale – but don’t worry!

05 opeN IN photoshop 
The photo is now coming together, so it’s a good 
time to add in some Photoshop extras. With 

your edited image 
exported and open 
in Photoshop, add 
a new layer then go 
to Filters >Sharpen 
>Unsharp Mask. 
If you want to, add 
a layer mask and 
erase the mask over 
your foreground. 
The aim is to make 
the stars pop. You 
can run the Un-
sharp Mask again 
for extra impact.

06 ReDuCe NoIse 
The picture looks great, but all 
that sharpening at a high ISO 
needs some noise reduction. 
check out Nik Define (www.
google.com/nikcollection). Run 
Define, then save it back 
into Lightroom.

Very wide lenses often have 
some vignetting in the corners 
wide open and I want a perfect 
diagonal, so we cropped at the 
top to frame the shot. Give a last 
Clarity and Contrast polish with 
the Adjustment Brush, and take 
down Highlights for an awesome 
Milky Way finale. Lightroom CC

Nik Define

projecTS
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Chasing  
the Aurora
Head north to capture the mesmerising 
Aurora Borealis in the Arctic

T
his is one of Mother 
Nature’s greatest displays; a 
dazzling curtain of greens and 
pinks that dances across the night 

sky. But how easy is it to photograph the 
Northern Lights? Well, in terms of technique 
it’s not difficult at all, you simply need a 
tripod and a DSLR that performs well at 
high ISOs. It’s sighting the aurora that 
proves more tricky. On our five-day trip 
to Norway we saw the aurora twice, while 
others we spoke to had seen just one faint 
display in two weeks. The elusiveness is 

part of the appeal, and makes a sighting 
even more special. But there are ways to 
increase your chances.

The aurora may occasionally be spotted 
in Scotland or even further south, but the 
best chance of seeing the Northern Lights 
is within what’s known as the auroral oval – 
a crown atop the planet that encompasses 
destinations like Iceland, Norway, Sweden, 
Canada and Alaska. Not only are you more 
likely to catch a glimpse of the aurora, 
you’re also spoilt for choice in terms of 
beautiful landscapes and mountains to 

include in the frame. With improving air 
links and infrastructure, it’s easier than ever 
to organise a trip. 

The Aurora Borealis is most active 
between September and April. The long 
nights of December and January offer the 
most hours of darkness, while early spring 
may appeal if you want longer daylight 
for other activities. For intrepid travellers 
there’s also the Aurora Australis – the 
Southern Lights. But there are fewer 
destinations, unless you feel like camping 
on Antarctica! 

PROJECTS
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01 Sturdy tripod
A tripod lets you lengthen your shutter speed 
so your sensor can gather enough light 
to capture the display. The aurora can be 
fast-moving or slow, weak or bold. Control 
over shutter speed enables you to tailor your 
exposure to varying conditions.

02 AurorA boreAliS
The Aurora Borealis and Aurora Australis are 
geomagnetic phenomena that flare up high in 
the atmosphere at the poles. Solar particles 
collide with the earth’s gases and the aurora 
swirls across the sky – mostly in green but 
occasionally pink and red too.

03 Foreground detAilS
While the display is beautiful, it’s an 
interesting foreground that will set your photo 
apart. It could be a simple building, a row of 
trees, or a mirror-like lake. Forward planning 
can give you the edge, so seek out composi-
tions that face northwards.

06 prevent ShAke 
Typically your shutter speed will be around 5-20 
secs. For any exposure longer than 1/20 sec, the act 
of pressing the shutter button can lead to camera 
shake. So either use a cable release or engage your 
Canon’s self-timer and set it to 2 secs.

05 SenSor SenSitivity 
Shooting at night sometimes means you need a 
higher ISO than you’d normally use during the day, 
perhaps 800 or more. So it helps if your camera’s 
sensor performs well at higher ISOs as this means 
less noise and better-quality photos.

04 live view 
Live View can be helpful for framing and focusing in 
low light. Set your screen brightness to low so that 
it doesn’t dazzle you – you’ll need your night vision 
intact when moving around. A weak red torch can 
also be helpful for night-time shooting.

Shooting SkillS CAPTuRE ThE AuRORA
Here’s what you need to photograph one of the greatest displays on earth

01

02

05

06 03

04  
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Using a tripod, set the 
camera to Manual mode 
and use a wide aperture, 
such as f4 or f2.8, and a 
reasonably high ISO, like 
800. Set a shutter speed 
of 10 secs to begin with, 
then simply vary the 
shutter speed until the 
exposure looks correct.

For fast-moving aurora an 
exposure length more than 
10 secs may blur out detail 
like this. If so, speed up the 
shutter and increase the ISO 
to 1600 or more. If it’s 
moving slowly you’re free to 
lengthen your shutter speed 
and lower ISO for better 
image quality.

Step by Step CAmERA SETTingS fOR ThE AuRORA 
Long shutter speeds, wide apertures and high ISOs are key to capturing the northern lights…

eSSential SkillS PlAnning An AuRORA ChASE 
Improve your chances of spotting the Aurora Borealis with these top tips and tricks

Focusing 
in the dark
Focusing can be 
a problem when 
shooting in any 
low-light situation, 
especially when 
you need to use a 
wide aperture, as 
is often the case 
when shooting the 
Northern Lights. If 
there’s a bright light 
or definable object 
in the distance then 
try focusing on it 
manually, by using 
Live View to zoom 
in close to that part 
of the frame. If not, 
try focusing on 
the stars or moon. 
Alternatively, make 
a guess by setting 
your focus ring 
near to infinity. 
Whatever method 
you use, be sure 
to zoom into the 
image to check 
the focus.

01 CheCk the kp index
Geomagnetic activity can be predicted by a site like www.space-
weatherlive.com. The KP index defines aurora activity on a scale of 
0 to 9, with anything above KP5 being classified as a geomagnetic 
storm. You won’t see anything when it’s under KP2.

03 look to the north
You need to think carefully about your position. You’re unlikely to 
see the aurora directly overhead unless you’re at a very high lati-
tude. It’s more likely you’ll see it in the northern portion of the sky, 
often along the horizon. So scout out a clear view in that direction.

02 Follow the ForeCASt
The skies need to be at least partially clear. If there’s cloud, rain or 
snow then there’s little chance of seeing anything, so check local 
cloud maps. Keep in mind that, in the far north, weather can be 
unpredictable, with storms one moment, clear skies the next.

04 SnAp And CheCk
If the aurora is weak it can look deceptively similar to clouds, 
especially to the naked eye. Luckily your camera is more sensitive. 
If unsure, take a quick snap using a very high ISO then check your 
screen for green – here we were fooled by light pollution!
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eSSential SkillS fRAming ChOiCES 

Step by Step EdiTing TiPS fOR AuRORA 
Learn how to enhance your aurora photos with a few simple Photoshop skills

01 reduCe long expoSure noiSe
Make sure you shoot RAW as this gives you greater 
headroom for editing your aurora photos. Begin by 
reducing image noise, which is often prominent in 
long-exposure night photos, in Camera Raw’s Detail 
panel. Increase Luminance Amount until the 
noise lessens.

02 booSt the greenS
If the aurora looks weak, try increasing Vibrance in 
the Basic panel. To take it further, grab the Targeted 
Adjustment tool, right-click and choose Saturation, 
then drag upwards over the greens to increase 
saturation. If other colours are looking too intense, 
drag down over them.

03 SeleCtive enhAnCementS
Areas of night photos may need selective tweaks 
to bring out detail, like the reflection in the lake. 
Grab the Adjustment Brush, click the plus next to 
Exposure to load the brush with a brightening ef-
fect, then paint over areas to lift them. You can add 
selective saturation in the same way.

As we’ve seen, you can head to a 
high latitude, and check the solar and 
cloud forecasts, but essentially, an 
aurora sighting is still largely down to 
chance. One thing you can control, 
however, is composition. On our trip 
we earmarked likely locations that had 
a clear view northwards, like beaches 
and lakes, then we drove around these 
spots after dark (on a shooting trip like 
this, a car becomes your home from 
home). The display is beautiful, but, 
like a glorious sunset, it needs context. 
Framing mountains, trees or buildings in 
the foreground provides this. We were 
also lucky that the moonlight lit up the 
land for our trip.

Composition is one of the few parts about photographing the aurora that is in your hands…
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A
n analemma is a composite picture of usually 
the Sun, taken over the period of a year, which 
shows its shifting position in the sky as the 
seasons progress. It can take a year to create 

a picture like this, so as you can imagine, it takes some 
dedication. However, you can create the same effect 
with the Moon in just 29.5 days, if you’re lucky enough to 
have a month of clear night skies!

The image gives you an extended figure of eight 
pattern and can make a very attractive picture. As with 
the Sun, an analemma only exists as an abstract idea 
and as a compilation of images within one photograph, 
and this is the only way to see it. 

The trick to creating a lunar analemma is to 
understand that the Moon returns to the same position 
in the night sky around 51 minutes later each day. 
Therefore, if you image the Moon around 51 minutes 
later each successive day over the course of one lunar 
month, or 29.5 days, it will trace out the figure of eight 
curve when the images are combined. This pattern is 
due to its elliptical orbit and its tilt. 

You’ll need a good, sturdy tripod and a way of 
marking its position, so that you can put it in the 
exact same spot each day. You’ll also need some 
image processing software and a little skill in its 
use to get a good final image, especially as the thin 
crescent phases will need to be taken in daylight, or 
at least bright twilight. Use the wide-angle lens for the 
background shot and to get the positions of the Moon 
in each phase, as this will be the image upon which 
you will build your composite. An attractive building or 
mountain range can look good for the background, but 
remember to leave plenty of room in the sky in which 
to superimpose your lunar images. 

The telephoto lens is used to get more detailed 
images of the Moon. During image processing these 
shots will be superimposed onto the background in 
exactly the right spots. If you don’t get a whole month 
of clear skies, you can always take a shot of the correct 
phase the following month and work that into your final 
image. Bearing this in mind, it may still take some time 
to build up your final analemma, but it will be worth it.

Perhaps you’ve heard of a solar analemma, but did you know you 
can get the same type of image from the Moon? Find out how…

Make a lunar 
analemma
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02 Keep tracK of the time
Keep an observation diary of the exact time 
of your first shot and note down the phase of 
the Moon each night. This will help keep track 
of your shots and assist while creating the 
composite later on.

Building your composite
Create a dazzling image of the Moon's movements across the sky

01 taKe a bacKground image
Choose a good location and background for 
your image and take some well-composed 
shots. Be sure to leave plenty of sky in the im-
ages, as this will be filled with your analemma 
over time.

Use a wide-angle lens for the background and Moon 
position shots and then swap to the telephoto lens 
or ‘zoom in’ and take some more detailed images of 
the Moon. You’ll use your image processing software 
to superimpose these details onto the position of the 
Moon in your wide-angle image later on. The reason 

04 adjust your viewing time each day
Don’t forget to add 51 minutes to the time 
of viewing for every successive day that you 
photograph the Moon during the lunar month. 
Your observation diary will help with keeping 
track of this.

06 edit your images
Once you’ve got all of your shots across the 
lunar month and selected the best ones, 
combine all of the images into a composite 
using computer software such as Photoshop. 
This will show up the analemma.

05 get more detail
Use a telephoto or zoom lens to get more 
detailed images of the Moon. These details 
will be superimposed onto the position of the 
Moon in your wide-angle shot later on. Don’t 
make the lunar disc too large though.

03 experiment with your settings 
Take multiple images each night and vary the 
settings of the exposure time and ISO each 
time you photograph the Moon. This will en-
sure you get at least one good shot per night 
for your analemma.

for this is to make the Moon look more real. In the 
wide-angle shots it will seem very small and insignifi-
cant. You’ll also need to vary the length of exposure 
to cope with the differing light conditions. Take a few 
images at various settings to increase your chances 
of getting a good shot each day.

“�It�can�take�a�year�to�create�
a�picture�like�this,�so�as�
you�can�imagine,�it�takes�
some�dedication”
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The planet shows phases much 
like our Moon. Here’s how to 
record them photographically…

Photograph 
the phases 
of Venus

B
eautiful Venus is regularly observed in the 
morning or evening sky as a bright ‘star’. 
Through binoculars or a telescope, or even 
sometimes with the naked eye if you have 

exceptional eyesight, you can see that it shows as a 
phase, much like our own Moon. However, unlike the 
Moon, you never get to see it as a full phase, as when 
it is fully illuminated, it is the other side of the Sun and 
therefore invisible to us. Likewise, we can’t see it in 
the ‘new’ position, as it’s between Earth and the Sun. 
However, it is possible to spot it as a very thin crescent, 
but due to it being very close to the Sun, extreme care 
must be taken.

It is possible to record on camera the changing 
phases of the planet. In fact, due to Venus being 
covered in thick clouds, it is very hard to make out 
anything other than the phases. It is this cloud though, 
which is highly reflective, that makes it fairly easy 
to spot the planet. As Venus is in an ‘inferior’ orbit 
between us and the Sun, it can appear either in the 
morning or evening sky, depending on where it 

happens to be in its orbit. It never wanders too far away 
from the Sun. 

At maximum elongation – the point furthest away 
from the Sun from our point of view – it will either rise 
or set not much more than four hours before or after 
the Sun. You can use software such as Stellarium, to 
see the position and phase of Venus to help you decide 
when is the best time to capture the phase you want.

A small telescope on a tracking mount is all you’ll 
need to be able to image the planet. The tracking mount 
is useful to keep Venus in the middle of the field of view 
while you set up and take the shot. Because it varies in 
size and brightness considerably during its orbit, you’ll 
need to vary exposure times accordingly. However, the 
greatest of care must be exercised when Venus appears 
close to the Sun – do not be tempted to find it visually. 
Use either well set-up setting circles or a computer GoTo 
system. Beware of the telescope’s finderscope and cap 
it off if you are pointing near the Sun! Venus orbits the 
Sun in 225 days; take a picture every week to build up a 
library of each phase over this time.
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Improving your pictures
It can be quite tricky to get sharp images of Venus…

The atmosphere can make it difficult to get sharp 
images. Make sure you have good focus and that 
the telescope is sturdy and not jiggling in the breeze. 
You’ll need to adjust the exposure time for each 
phase, but keep each shot as short as possible to al-

leviate the effects of the atmosphere. Adjust the ISO 
to get the best image possible and take lots of shots. 
The atmosphere will affect some shots, but taking 
lots will improve your chances of getting a good 
one. Take care when shooting near the Sun!

02 Aim your telescope
Point the camera and the telescope towards 
Venus. Make sure you cap off the finderscope 
if the planet is very close to the Sun and be 
careful not to cause any damage to your eyes. 

01 set up your equipment
Find a flat location and set up your equipment. 
Attach the camera to the telescope using 
the camera adaptor and make sure that it is 
sturdy and set up correctly.

04 set the exposure time
Try to keep the exposure times for your shots 
as short as possible as Venus is very bright 
in the sky. You may need to increase the ISO 
value, but don’t overdo it.

06 process your imAges
You may have to adjust the contrast of your 
images to allow for the lighter sky during thin 
crescents. Process your images using photo 
editing software such as Photoshop.

05 tAke multiple shots
Experiment with your settings and take lots of 
shots with varying exposure and ISO values 
to see what works best. This will improve your 
chances of getting a good image.

03 turn on the drive 
Switch on the drive and wait for it to settle 
before you start taking your series of images. 
Again, make sure that your equipment is well 
set up, sturdy and, most importantly, still.

“�A�small�telescope�on�
a�tracking�mount�is�all�
you’ll�need�to�be�able�to�
image�the�planet”
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T
here are meteor showers which occur regularly, 
some of which can give spectacular displays. 
But photographing them can be a challenge! It 
seems to be the case that your camera is never 

pointing in the right direction, or the shutter is never 
open when a really nice shooting star crosses the sky. 

However, if you use a wide-angle lens and a 
programmable shutter release for your DSLR camera – 
sometimes known as an intervalometer – which controls 
your camera so you don’t have to, you can increase 
your chances of getting at least one or two and probably 
more meteors streaking across the frame.

There is no particular direction in which to point your 
camera, although near the zenith – that’s straight up 
– is often good for those nice long streaks. If you point 
the camera to the radiant, the point from where the 
meteors appear to emanate, which in this case is in the 
constellation of Leo, you will likely only get short meteor 
streaks, although this can still look effective. 

Setting up your camera and programmable shutter 
release carefully is important for good results. It’s 
advisable to try out a few test shots a couple of nights 
before the peak of your chosen meteor shower. This will 

ensure that everything is working as it should. You’ll 
need to have exposures of 20 to 25 seconds and an 
ISO setting of 800 to 1600, depending on 
local conditions. 

Good focus is key, so you’ll need to turn off the 
‘auto-focus’ on your camera and set it manually. Set the 
intervalometer for continuous shooting and make sure 
your lens is ‘wide open’, that is, set at f2.8 or however 
low it can go. Be aware of the dreaded dew; check your 
lens from time to time to make sure it hasn’t fogged 
up. You can use a ‘dew heater band’ wrapped around 
the lens if the air is particularly damp. A hand towel 
wrapped around the camera body will help keep the 
water off it, too. Save the images as RAW files or RAW 
+ medium JPEG. RAW files are uncompressed and will 
fill up a memory card quite rapidly, so have a spare 
card to hand.

The Moon will be in its waxing gibbous phase and 
may interfere with fainter events, so it may be best to 
wait until after midnight before you start shooting, just 
to make sure the Moon has fully set. 

Take lots of shots and hopefully you’ll catch some 
meteor streaks on at least some of the frames.

Photographing ‘shooting stars’ can be quite 
tricky, but here’s a method that will help catch 
those quick flashes of light

Capture a meteor 
shower using 
time-lapse

The Mission
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Improving your meteor pictures
Here’s how to get some great photographs of a meteor shower
Make sure that you have a good focus. You can do 
this by zooming in on your view screen and slowly 
adjusting the focus on your lens. Don’t be guided just 
by the infinity focus mark on the lens, as this may not 
be accurate. Local light pollution may make a differ-
ence to what ISO setting you use. You’ll need to 

experiment to see what gives the best result. Also, 
once you have positioned your camera and framed 
your shot, avoid the temptation to move it just 
because you see a bright meteor in a part of the 
sky where your camera isn’t pointing. The next one 
could be right through your frame!

“ Good focus is key, so 
you’ll need to turn off 
the ‘auto-focus’ on       
your camera”

02 seT up your Tripod
After unfolding your tripod, make sure that everything is locked in 
position and sturdy. You don’t want anything sagging mid-shot.

01 GeT your diGiTal caMera ready
Set up your DSLR camera to an exposure of 20-25 seconds and an ISO 
setting of 800-1600, depending on sky conditions. Use a red torch.

06 process The shoTs
Go through the frames you have taken, ensuring that you save the 
ones with the most meteors. Use editing software to adjust contrast.

05 check The MeMory card
Keep an eye on the camera’s memory card. It can fill up quite quickly 
when shooting in RAW, so make sure you have a spare to hand.

04 seT up The inTervaloMeTer
Set up your programmable shutter release for exposure lengths of 
around 20-25 seconds and for continuous shooting. 

03 adjusT The focus 
Check the focus of your camera. A sharp focus will be the difference 
between registering faint meteors or missing them altogether.
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M
ost people are familiar with the Pleiades 
star cluster. Its seven bright stars in a small 
group are instantly recognisable on a winter’s 
evening. But there are, in fact, many more 

than seven stars in the cluster. It is now thought that 
there may be over 1,000 stars associated with the 
group. Less well known is that there is also a nebula 
associated with the Pleiades. This is a faint reflection 
nebula that is difficult to see visually, but it shows up well 
in long-exposure astrophotographs.

It was once thought that this nebulosity was the 
dust left over after the star formation, but it has now 
been realised that the cluster is just passing through a 
particularly dusty patch of the interstellar medium. The 
dust is reflecting the light of the glowing stars and it also 
happens to make this group particularly photogenic.

In order to be able to capture this nebulosity with 
the bright stars, you’ll need a DSLR camera with 
removable and interchangeable lenses. This is important, 
as you’ll need to either attach a telephoto lens of 
500mm focal length or more, or be able to attach it to 
a small telescope in order to achieve the best results. 
Remember that the cluster is quite large and this means 

that you don’t need a lot of magnification – a small, 
short focal length telescope will work best. 

Achieving a good focus is important here too. 
You can check this by using your view screen and 
zooming in on the image and adjusting your telescope’s 
focuser to get the image as sharp as possible. The 
same applies if you are using a telephoto lens. It is 
best to take a series of shorter exposed images and 
stack them together in software, rather than take just 
one long exposure. This will help reduce the effects 
of mistracking of your mount and any atmospheric 
turbulence. A remote control shutter release is also 
really useful, as this will minimise the vibrations that 
can be introduced when pressing the shutter button by 
hand. Depending on the settings of your camera and/
or telescope, you’ll need to vary the exposure lengths. 
It is good to take a few short exposures, as well as a 
few longer ones, to see which gives the best results. 
They can all be combined into the final image. Set 
the ISO value between 400 and 1600, although it is 
worth experimenting with this. Process the images with 
RegiStax or DeepSkyStacker, which are both free to 
download on the internet.

Now on display in Taurus, this deep-sky object provides the 
perfect opportunity to try your hand at wide-angle shots

Shoot the 
Pleiades 
star cluster

PROJECTS
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02 Align the equAtoriAl mount
Make sure your tracking mount is well 
polar-aligned and that the drive is switched 
on. This will ensure you will be able to achieve 
steady images.

Improving your shots of the Pleiades
How to get really good image results that you can be proud of

01 Set up your cAmerA
Either attach your DSLR camera to a small 
telescope, or attach a telephoto lens to your 
DSLR camera, depending on what equipment 
you have.

Good focus is really important with deep-sky images 
and it’s worth spending time on this. It’s also good 
to take a number of images of varying exposure 
lengths. You probably won’t need to use exposures 
of more than a couple of minutes, but if you can, give 

04 Set the iSo
Set the camera’s ISO to between 400 and 
1600. Experiment with these settings and 
check a couple of images to see what 
works best.

06 edit your imAgeS
Process the images that you’ve taken in free 
software such as RegiStax or DeepSkyS-
tacker. Make sure you share your results on 
social media!

05 get more detAil
Take lots of shots with varying exposure 
times. Again, check a couple of the images to 
see which exposure length is working best. 
too large though.

03 AdjuSt the focuS 
Point the telescope at the Pleiades star 
cluster and take your time in getting a good 
focus. A sharp focus is important for taking 
deep-sky images.

it a try. The more images you take, the more likely 
you are to get good results. Follow the instructions 
for processing these images in free software such as 
RegiStax or DeepSkyStacker and give them a final 
tweak in Photoshop, which you’ll need to buy.

“ The more images you 
take, the more likely you 
are to get good results”
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T
he planet Uranus holds a fascination for us. 
This frozen remote world has a very acute 
axial tilt and we can see this by observing 
its equatorial belts. In the past, it took deep 

space probes and vast resources to make discoveries 
about the outer planets of our Solar System, but with 
modern technology it is possible for advanced amateur 
astronomers to image these vastly distant planets and 
produce reasonably detailed pictures of them.

If you hope to try this for yourself, you’re going to 
need a large aperture telescope – 250mm aperture at 
minimum, although 300mm to 400mm is preferable. 
Uranus is small and faint and so a much larger aperture 
is needed to have any hope of gathering enough light 
from this seemingly tiny and distant world. You’ll 
also need an up-to-date monochrome video camera, 
designed for use with astronomical telescopes, and 
specialist filters that are sensitive in the infrared part of 
the spectrum. A colour camera with its built-in filters will 
not work well enough. 

A high frame rate camera is also important to help 
capture images less influenced by atmospheric ‘seeing’. 
It is best to image the planet in the near-infrared 

spectrum, using a filter giving such a band pass. A 
685-nanometre filter is eminently suitable for this and 
is available from various manufacturers and dealers. 
It is also possible to use a deep red filter, such as the 
Baader RG 610 or Wratten 25, and it may be worth 
experimenting a little bit here.

An equatorial tracking mount is almost essential; 
although it is possible to use an alt-azimuth mounted 
telescope, this adds another layer of complexity when 
it comes to processing the images. An electric focuser 
is also helpful, although not essential, as focusing can 
be tricky at longer wavelengths and will take some 
time. Setting the correct exposure on the camera is 
also important. You’ll need a short exposure length to 
combat the effects of atmospheric seeing, but you’ll 
also need a correctly exposed planet. 

Try out a few different settings to find the one that 
works best for your equipment and circumstances. 
Don’t be afraid to take long videos. You’re imaging the 
belts of the planet and it is unlikely that any other detail 
will be available to the aperture of amateur telescopes. 
Make sure that you have a clear hard disc with lots of 
memory on your computer to cope with large files!

The eighth planet in our Solar System is a long way away, but with modern telescopes and 
imaging equipment, it’s now possible to capture the belts of this frozen world

Capture  
the belts of Uranus

The ice giant as imaged by 
the Hubble Space 

Telescope. Uranus' belts 
can be seen clearly 

PROJECTS
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Improve your images of the ice giant’s features
There are a few things to bear in mind when you give this project a go…
There are some great planetary imaging cameras 
available. For imaging Uranus’ belts you’ll need 
a sensitive chip and the ability to vary the frame 
rate and exposure time. Depending on your local 
atmospheric condition, you’ll probably need a frame 

rate of 6-8 frames a minute – more if your camera 
can manage it. Getting a good balance between the 
frame rate and exposure time is important, as is a 
good, sharp focus. Take your time with the set-up as 
it will pay dividends in your final image.

“�An�equatorial�
tracking�mount�is�
almost�essential”

02 Adjust your focus
First of all, you can focus your camera on a moderately bright star and 
then move your telescope’s field of view onto the ice giant.

01 set up your equipment on A flAt lAndscApe
Make sure your camera and telescope are well set up and in a ‘level’ 
location. Remember to put the infrared filter into the system!

06 process with registAx or An equivAlent softwAre
Once you have your video uploaded to your laptop or computer, you 
can process the frames in RegiStax or AutoStakkert! software.

05 tAke A lengthy video
The longer the video, the better. An exposure of 30 minutes or more will 
achieve a great image of the belts.

04 check for dew
Just before you start the exposure, check for moisture on your instru-
ment’s optics. Dew will certainly ruin any photos you take.

03 set the frAme rAte 
Set the frame rate of your camera along with the exposure time. You 
may need to experiment with the settings here to get the best image.
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W
e are probably all familiar with total solar 
eclipses and perhaps less so with total 
lunar eclipses. The latter is when the Moon 
passes into the shadow cast by the Earth 

and so it grows dimmer from our view than usual.
The Earth’s shadow, due to the way the light is 

blocked by our planet, falls into two parts. The darkest 
part of the shadow is called the umbra and therefore, 
when the Moon occasionally passes through this, we 
see a total lunar eclipse. However, unlike you would 
expect, the Moon does not go completely dark, but 
instead glows a deep orange colour due to some light 
being bent and passed through the Earth’s atmosphere. 

A penumbral eclipse however, is much harder to see, 
as this part of the Earth’s shadow is much fainter. The 
Earth blocks some of the Sunlight reaching the Moon 
but not all of it. This can make it hard to tell with the 
naked eye that it is even happening, but you can record 
the eclipse with a camera. This will show you when the 
Moon is in the Earth’s penumbral shadow and when it 
isn’t. Eclipses, both umbral and penumbral, only occur 

at the full Moon phase, when the Sun, Earth and the 
Moon are almost exactly in alignment. Penumbral 
events occur when the alignment is almost exact but 
not quite, otherwise we would see a total or umbral 
lunar eclipse.

The next penumbral eclipse, which will be visible 
from Europe, Africa, Australasia and Antarctica, will 
occur on 10 January 2020 – put it in your diary now! 
The eclipse will start at 19:10 UTC (add one hour 
for BST).

 To see the full effect of the penumbral eclipse, 
it is worth taking a series of photographs with your 
DSLR camera. It’s best to space out your exposures at 
intervals of, say, 20 minutes throughout the course of 
the eclipse. 

If you don’t want to take a series of photographs, 
then you can just take two images: one at mid-eclipse 
and another once the eclipse is over. This will show the 
difference in brightness of the lunar surface during and 
after the eclipse. A series of shots though will show the 
progress of the eclipse across the face of the Moon.

Not as easily spotted compared to a total lunar eclipse, here’s how 
you can capture our Moon’s wander into subtle shadow

Get the best images  
of a penumbral eclipse

PROJECTS
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Shoot a penumbral lunar eclipse
Running a few test shots beforehand will ensure great images on the night

To ensure that you get really good images at the 
time of the eclipse, take some test images with your 
camera on the evening before the event. This will 
give you an idea as to what settings to use regard-
ing exposure time and the focal length of the lens or 

the setting on your zoom lens. Good focus is really 
important, so use your view screen at maximum 
magnification to make sure that your focus is as 
sharp as it can be. Don’t make the image too bright. 
It’s better to slightly under-expose than overdo it!

“�The�next�penumbral�lunar�
eclipse�will�occur�on�10�
January�2020”

02 Be aware of exposures
Work out the number of exposures you want 
to take during the penumbral eclipse. One 
every 20 minutes can work really well.

01 pick your oBserving site
Check the time of Moonrise as well as the 
maximum eclipse. It’s also important to know 
when the eclipse finishes for your location.

04 Be consistent 
The Moon will get brighter as it climbs in 
altitude. Do allow for this, but keep your expo-
sure time the same throughout the eclipse.

06 enhance in photoshop
If you process the images in software such as 
Photoshop, be sure to apply the same pro-
cesses to every image to ensure consistency.

05 image every 20 minutes 
Take a series of exposures every 20 minutes 
to show the progress of the eclipse. Be sure to 
keep a note of the time of each shot.

03 stay in focus with 
high magnification 
Make sure that you have good focus. Use the 
high magnification on the camera’s screen.
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Y
ou may find yourself outdoors 
looking up at a cloudless night’s sky, 
so you prepare for what could be 
a great night shooting. But, as luck 

would have it, your view is being hampered 
by a hazy atmosphere or surrounding lights 
from neighbouring buildings or street lamps. 

Putting all these obstacles aside, the 
good news is that Lightroom CC has 
an adjustment that will solve all your 
astrophotography woes. Called Dehaze, 
it does just that. By reducing the amount 
of haze that appears in the atmosphere, 
details in the sky and surrounding areas can 
appear much more defined and contrast 
is bumped up to reduce the intruding light 
sources. This just so happens to be the 
perfect solution for fixing astro shots that 
lack detail in what is a captivating star trail. 
Follow our simple steps to put it to the test.

Get to know this exciting Lightroom CC  tool to 
make your night skies gleam

Stunning astro  
shots with Dehaze

Before

01 Import your hazy Image  
Import your hazy image into Lightroom CC’s 
interface using Import, or simply drag and 
drop it on top of Lightroom. You’ll be taken 
back to the Library module.

02 FInd dehaze  
Along the top, move into the Develop Module 
to access the editing features. Locate the sec-
ond drop-down panel named Effects. Inside is 
the new Dehaze adjustment just under Grain.

03 get rId oF haze  
As you boost up the Amount slider your hazy 
image will become punchier in tone and col-
our. A high setting of +50 or above is desirable 
in most cases – for astro shots +100 is fitting.

04 experIment  
As with all adjustments, there are two ways 
to take Dehaze. Going to the other end of the 
Dehaze slider and you are essentially adding 
haze to your image. 

05 take It Further  
With the Dehaze slider set to +100, go to the 
Tone Curve adjustments and set Highlights to 
+50, Lights to -25, Darks to -20 and Shadows 
to -80. The aim is to brighten the star streaks.

Above  
Dealing with a hazy atmosphere  
Often atmospheric fog prevents us seeing the stars. 
This can be a real spoiler for a potentially stunning shot, 
but Lightroom should help

after

Stars that glow
For a simple slider, the Dehaze 
feature brings a number of 
changes with a single click – 
improved definition, contrast 
and colour
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06 Increase clarIty  
If your stars are looking lost in the dark sky, 
locate the Clarity slider under the Basic tab. 
Increasing this slider will not only add impact 
to the black regions, but also define star trails.

07 reduce noIse  
If your image is showing signs of noise as a 
result of these changes, go to the Detail op-
tions and locate Noise Reduction. Increase the 
Luminance slider as well as the Color slider .

08 adjust colour and export  
To reduce any over-powering blue tones, 
reduce the Blue slider inside HSL>Luminance. 
Save your edited astro shot by going back to 
the Library module and clicking Export.

  PROJECTS
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