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Chapter 1

Introduction

The world sometimes seems to be divided into two
groups of people: those who look up at the sky, and
those who do not. Many people, perhaps the majority
in the industrialised West, will go through their entire
lives without raising their heads to the sky and really
looking. For them the planets, the Moon and the galax-
ies will always remain references in a book or the back-
drop upon which the likes of Ellen Ripley or Luke
Skywalker will play out their adventures. But, for some,
the stars are very real and close to hand, the planets old
friends and the galaxies quarry to be admired, revisited
or pursued as spare time permits. These are the people
who call themselves astronomers. For them the dark
isn’t something to be feared and held at bay with secur-
ity lights, but instead an experience to be cherished and
revelled in for the beauty it holds and the wonder it
inspires.

Although it sometimes seems as though there is little
peace in the world, especially in the cities and urban
sprawl that for many of us are home, astronomers alone
know the tranquillity that’s to be found in the predawn
hours, when the hum of the world is at its lowest and a
hush descends. Whether gazing upwards from a garden
chair at the Milky Way arcing overhead, or seeking out
obscure glimmers of light from far away across the
Universe, this is when, if you are an astronomer, you
become truly alive. The worries and distractions of day-
to-day living seem to melt away. And for a while at
least, it is just you, alone with the Universe.

Sadly, for most of us, these moments come rarely.
Cloud is the astronomer’s worst enemy, closely

I



\9 Preparing for Deep-Sky Observing

followed by light pollution. And even when the sky
outside may be clear and dark, and the heavens clearly
visible, real life often conspires to spoil things. It pre-
sents us with visiting relatives, recalcitrant children or
simply fatigue that leads to an early bed. So, for the
majority of observers, making the most of every avail-
able night is of the utmost importance. This becomes
very much easier if you have a guide to show you
what’s on offer each night.

For planetary and lunar observers this is quite
straightforward. There aren’t that many objects to see,
and finding them is trivial. But for observers of deep-
sky objects the situation is rather different. Galaxies
and nebulae are often faint, making them tough to find
and not always rewarding to observe. Not only that,
there are many hundreds of objects, and so it’s difficult
to know where to start. If you wanted to, you could
observe every one of the thousands of deep-sky objects
described in the New General Catalogue (NGC) of
nebulae and clusters of stars, but that would be rather
like looking at every blade of grass in a field to find a
single flower. Yes, you can do it, but why bother when
leisure time is short - at least for those of us lacking
winning lottery tickets - and help is at hand.

This book is a one-stop guide to deep-sky astro-
nomy. It cuts out the dross and presents data and
observing tips for the objects most worth looking at in
an easily accessible form. By flicking through these
pages you should be able to find something interesting
to observe every night of the year, whether you are
equipped with a pair of 10 x 50 binoculars or a hernia-
inducing 24-inch Dobsonian telescope.

The early chapters describe hardware, observing
techniques and resources available to the modern
amateur, with discussion of their relative advantages or
limitations. The later chapters provide a month-by-
month selection of the best targets for the deep-sky
observer, with advice on how to see them, together
with some finder charts and images.

We have organised the month-by-month guide so
that for each object we cover a detailed description
appears for the month in which it’s most prominently
placed in the sky (i.e. highest above the horizon at
midnight). For example, M31, the Andromeda Galaxy,
is best viewed in October, when the constellation
Andromeda is high in the sky. Of course, many objects
are reasonably well placed for viewing during several
months of the year. However, to avoid repetition (not
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to mention high printing costs and tree consumption)
we have confined our discussion of all but the brightest
objects to one chapter only.

We have also included a chapter detailing just what
the various types of deep-sky object really are. So if, for
example, after looking through the scope at the Seyfert
galaxy M77, you are curious as to what it is that makes
a Seyfert galaxy different from any other, then the
information is close to hand.

Compiling the monthly chapters has been difficult.
[t’s simple to say glibly that each chapter tells you what
there is to observe during a particular month. But with
over 100 objects identified by Charles Messier and
more than 7,000 NGC objects to choose from, it would
be a simple matter to provide in excess of 500 note-
worthy objects a month and still ignore fainter galax-
ies, dark nebulae, Abell galaxy clusters, quasars and
Palomar globular clusters. Clearly, tough decisions
have been made to prevent the book growing into a
hefty tome, better suited to unarmed combat than
deep-sky astronomy.

The problem is compounded by the fact that not all
astronomers will agree which objects fall into the
“must see” category, and which are simply not worth
the effort on a frozen February night. All would agree
that the Orion Nebula and the Andromeda Galaxy
must be included, but what about NGC7023 and
NGC7510 - which would you prefer? Or, is a 14th mag-
nitude Abell cluster in Hercules better than a small
12th magnitude planetary nebula in Cygnus? Where do
you draw the line?

Figure 1.1
NGC7023, a lovely
reflection nebula in
Cepheus. © Grant Privett
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Most people observe from their garden or back yard.
And so our greatest selection bias has been for objects
that attain a respectable distance above the horizon, as
viewed from suburban locations with latitudes above
45° north. The details will vary from observer to
observer, but most will have at least some portion of
their sky view obstructed. For instance, one of the
authors (GJP) cannot see the Helix Nebula, in
Aquarius, from his garden; it can only be seen from an
upstairs bedroom window using binoculars to look out
across the rooftops of adjacent houses. And if the trees
nearby grow a few more feet even this view will vanish.
Light pollution is another altitude-limiting factor. Even
if you could see through the house next door, many
targets are simply too low to observe because of the
creeping glow from street lights. Deep-sky astronomers
can combat light pollution to some extent by employ-
ing suitable filters.

The upshot of all this is that we have chosen to give
short shrift to most objects with a declination of less
than -25° A notable casualty is the splendour of the
Sculptor Galaxy group.

In the same way that it's impossible to tell a joke
without offending someone, somewhere, it’s impossi-
ble to compose a list of targets to observe without
leaving out someone’s favourite. For instance, one of
us (GJP) has something of a soft spot for NGC7023, but
is less than impressed by the rather better-known Owl
Nebula (M97). Not everyone shares this view and
inevitably there will be objects we have missed out that
some of you will consider essential viewing. All we can
say is that we have done our best in the space available
and apologise for anything you believe us to have
wrongly omitted. If you should spot any glaring over-
sights, why not let us know, so they can be considered
for inclusion in a future edition?

Hopefully, though, these pages will provide you with
plenty of deep-sky targets to keep you occupied for a
few years. Whatever you choose to observe, have fun.



Chapter 2

Deep-Sky

Observing

Binoculars

What Do You Need?

Unfortunately, whilst it’s possible to observe meteors
or aurorae without purchasing equipment any more
complicated than a pen and paper, observing deep-sky
objects does require some kind of optical aid. And
binoculars are the most inexpensive and readily avail-
able form this can take. The good news is that almost
any binoculars - with the exception of trendy compact
designs - are worth having. The most important single
attribute of a pair of binoculars is the size of the objec-
tive lenses, which defines how much light they can
collect. The other important attribute is, obviously,
magnification, which determines the amount of detail
that you will be able to make out in target objects. The
sizes that you will commonly find are: 10 x 50, 10 x 60
and 12 x 80 - the first number is the magnification, the
second is the size of the objective lens in millimetres.
All of these are very suitable for deep-sky work.
Another important point to look for in a pair of
binoculars is whether the lenses have anti-reflection
coatings. These ensure that most of the light reaching
the binoculars is transmitted to your eyes and so help
you see fainter magnitudes. Some cheaper makes have
only the front lens coated, meaning that you will not see
as many faint objects as you would with fully coated sur-
faces. The difference can be a significant fraction of a

magnitude. Check the specification before buying.

2
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Hand-shake is another major factor limiting the
faintness of the objects you can see, so consider care-
fully the weight of the binoculars before you buy. How
will they feel in two hours’ time? If they are quite
heavy, look for a pair with a tripod fixing point or
make a suitable fitting yourself. Making a tripod mount
or tripod adapter can be time consuming, but it will
not be beyond most reasonably able DIY enthusiasts.
After all, what are cloudy nights for?

Using Binoculars

Using binoculars to observe galaxies and clusters is
very different from using them in daylight. In daylight,
it’s easy to identify what you are looking at and so
determine whether you need to move left, right, up or
down to go where you want. But if you point binocu-
lars at Cygnus and find a field crowded with 7th and
8th magnitude stars it is very unlikely that you will
immediately recognise it and know in which direction
to go to find your target. To improve your chances,
practise finding several bright stars without having to

Figure 2.1 MI17,
the Omega nebula, in
Sagittarius.

© AURA/NOAO
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sweep the binoculars back and forth across the sky.
Gaining this experience should greatly reduce the time
wasted searching for fainter objects.

Stars are easier to find than faint galaxies and
nebulae. For this reason, the best way to locate deep-
sky objects is often by finding a nearby bright star as a
starting point and then moving towards your quarry by
moving from star to star. This star hopping requires a
good star atlas though, such as those produced by Wil
Tirion.

What Can You Observe with
Binoculars?

The simple, and rather surprising answer is that even
with a battered, secondhand pair of 10 x 50s you can
observe a lot. The main constraint is the amount of
light collected by the objective lens of your binoculars.
A pair of 8 x 40s will only be able to see stars down to
about 9th magnitude, while on a good night those for-
tunate people brandishing 20 x 80s will probably see
objects of 12th magnitude if the binoculars are firmly
held or tripod-mounted.

You will be restricted by how dark your observing
site is and how much practice you’ve had. It’s probably
fair to say that at a given site an experienced observer
will be able to see about 0.5-1.0 magnitudes fainter
than a beginner - their grip will be steadier, they will
be practised at using averted vision (looking slightly to
the side of an object so that its light falls on more sens-
itive parts of the retina) and will take dark adaption
more seriously.

With a pair of 10 x 50s you will, from a moderately
light-polluted site, be able to see many Messier objects,
a number of NGCs and lots of wider-angle star pat-
terns, or asterisms. Clearly, there is a need to be realis-
tic. You are never going to see quasars, gravitational
lenses or black holes through binoculars. But without
too much trouble, you should be able to pick out 100+
of the brighter objects like M42 (the Great Orion
Nebula), the beautiful blue Pleiades star cluster in
Taurus and M31 - the Andromeda Galaxy.

With practice, you can move on to fainter quarry.
The face-on spiral galaxy M33, in Triangulum, is 1°
across, making it easily locatable with binoculars. How
about M51, the Whirlpool Galaxy in Ursa Major, so
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beloved of coffee-table astronomy books? M92 in
Hercules? Telescope only? Think again. They are not as
hard to see as you might expect,

Once you are experienced, why not seek out M81,
the Seyfert galaxy M77 or even the Veil Nebula in
Cygnus? They can be seen with binoculars, but require
a good dark site and that your eyes have avoided
exposure to light for at least 40 minutes. If serious (and
monied), you can purchase filters (see telescope
section) to enhance the contrast of objects against the
night sky, and so help you go after fainter and more
challenging objects like Barnard’s Loop, in Orion, or
the California Nebula.

To summarise: observing deep-sky objects is not
restricted to owners of telescopes; much can be
achieved with the humblest of optical aids. Fine detail
may not be visible in what you observe through bino-
culars, but the satisfaction of selecting, locating and
looking at a distant conglomeration of stars or a cloud
of interstellar gas can be achieved from your garden for
a relatively small outlay of money.

Accessories

Unlike telescopes, binoculars are fairly self-contained.
You do not need finderscopes, motorised drives or a
range of eyepieces. When it comes down to it, all you
need to do is stand in the garden and look at the sky.
But that can be a problem. If you want to look at a star
field overhead you will quickly get a stiff neck. This dis-
comfort can be avoided by using a garden lounger or
deckchair to recline on, leaving your neck at a much
more comfortable angle to observe the sky. A chair has
the added advantage that you can easily drape a sleep-
ing-bag over yourself, thereby making long winter
observing sessions more tolerable. A useful alternative
to a recliner is a camping ground sheet and foam mat.
They are surprisingly comfortable!

Finally, it seems unfair to leave the subject of bino-
culars without mentioning a range being manufactured
by Canon (other companies are now following) that
employ camcorder technology to reduce the effect of
hand-shake. Once you have found your target, pressing
a small button tells the binoculars that you want the
current image to hold still. Thereafter they sense the
movement caused by trembling and modify the light
path to compensate for it. Reports indicate that this
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Figure 2.2 The
Whirlpool galaxy,
M51, from the Lowell
Observatory.

© W.C. Keel

leads to rock-steady views, which must inevitably mean
that you can see fainter objects. The down side is that
the 10 x 45 version sells for around £700 ($1100) and
that they get through batteries at a speed. It is probable,
however, that the price will drop substantially with time.

Many amateurs, having becoming experienced with
binoculars, choose to move on to a telescope. For
others, the telescope will be their first piece of astro-
nomical equipment.

As with binoculars, the most important feature of
any telescope is its ability to gather light. Broadly
speaking, the bigger the aperture, the brighter galaxies
or nebulae will appear at the eyepiece. For deep-sky
observing, where most of what you look at is intrinsic-
ally faint, you will clearly need to use a telescope of the
largest aperture available. Commonly found apertures
are: 75, 100, 150, 200, 250, 300, 400 and 450 mm (3, 4, 6,
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8, 10, 12, 16, 18 inches respectively). But be warned -
large telescopes are frequently heavy, unwieldy and
expensive.

Types

Telescopes come in two different types: reflectors and
refractors. The choice between them is made easier by
the fact that, inch-for-inch, refractors are rather more
expensive, costing up to twice as much as a reflector of
similar aperture.

True, the refractor usually has a light grasp slightly
superior to that of a reflector of equal aperture and is
normally a touch better at resolving fine detail - under
good seeing conditions. But the additional cost will be
prohibitive for many people and has made the market
for instruments of greater than 175 mm aperture quite
small. On the plus side, however, the high-quality, low-
focal-ratio apochromatic refractors made by the likes
of Takahashi and Astro-Physics, provide great views
with little false colour and have become the system of
choice for many serious film-based astrophotographers
- as browsing through Sky & Telescope magazine will
testify. At smaller apertures Celestron, Meade, Vixen,
Tele Vue and Parks also make worthwhile instruments.

Figure 2.3 The
popular Tele Vue

Pronto. © SCS Astro







