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Even if you own several telescopes, binoculars are an essential and
complementary instrument for the practical observer. With their ease
of use they are perfect for a quick observation session and with their
light weight and portability ideal for the travelling astronomer. This
article, which is based around a talk given by the author at the BAA
autumn weekend meeting in Jersey in 2011, looks at the parameters
that should be considered when choosing binoculars for astronomy
and how to get the best out of using them.

Many observers these days are taking advan-
tage of the availability of cheap flightsto travel
to far flung countries to observe, frequently
combining astronomy with a family holiday.
Although these flights have never been cheaper
or available to more destinations, they usu-
ally comewith baggage restrictions and severe
financial penalties for exceeding them. Bin-
oculars are an ideal solution for the weight-
conscious traveller, as they can be used for
other activities such asbird watching, in addi-
tion to astronomy.

Of courseit is necessary to realise the limi-
tations of binoculars. While they may give su-
perb views of the Milky Way, large bright nebu-
|ae, bright comets such as Hyakutake and Hale—
Bopp which graced our skiesin the 1990s and
many of the brighter variable stars, they will
not show fine planetary detail. They are of
course available in many sizes, some rivalling
large telescopes, but this article considers the
smaller or what may be regarded as traditional
binoculars, suitablefor hand holding.
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Observing basics is a new series of
articlesby BAA Section Directors and
other experts, designed to help you get
started in observing, whether you area
newcomer to astronomy or an ‘old
hand’ thinking of taking up anew area
of interest. Look out for further articles
in the series in future issues of the
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Choosing binoculars - size and
type

Binoculars are defined by two numbers, such
as 10x50 or 20x80. Thefirst indicatesthe mag-
nification, and the second the aperture of the
objectivelensin millimetres. The smallest bin-
oculars suitable for astronomy are probably
8x30 whilethe largest that can be comfortably
hand-held for long periods would be around
15x70, although clearly this would depend on
the person doing the holding and the weight of
the binoculars. If they can be supported in some
way then larger binoculars such as 20x80s could
be used, and techniques for doing this will be
discussed in later.

Aswith most thingsin life choosing binocu-
larsisfrequently acompromise. While 8x30 bin-
oculars will typically have a field of view of
around 8°, 15x40s will have a field probably
half that but gather much more light because of
their larger aperture. Typical fields of view for
different size binocularsare givenin thetable.

Usually the field of view is given in degrees
and written onthebinocularsaongsidetheir size.
Occasiondly, and in particular with older instru-
ments, the field may be quoted in terms of width
of fieldinfeet at adistance of 1,000 yards. Whilst
this may be meaningful for terrestrial use it is
meaningless for astronomy. To convert these
unitsinto more sensible degrees, divide the feet
figure by 52.5. For example, if the field is writ-
ten as 367feet at 1,000 yards, then dividing 367
by 52.5 gives a field of 7°. If the units are in
metresinstead of feet and yards then divide the
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A collection of binoculars of sizes 20x80, 15x70,
10x40 and 8x30. Stewart Moore.

width figureby 17. For example 120m at 1,000m
equates againto 7°.

The columnin the table | abelled ‘ exit pupil’
refers to the diameter of the image formed by
the eyepiece. It is obtained by dividing the ap-
erture of the binocularsin mm by their magnifi-
cation. For optimum performance and to en-
sure that al of the captured light enters the
observer’s eyes, the exit pupil of the binocu-
lars should be smaller than your fully dark-
adapted eye pupils. As you age your pupils
dilate less, and while the pupils of someonein
their twenties may increase to over 7mm, those
of someonein the sixtiesmay struggleto reach
5mm and for people in their seventies it can
reduce to 3mm. Therefore an elderly person
using apair of 7x50 binocularswill almost cer-
tainly not be making full use of them as much
of thelight will be wasted. Another aspect that
should be considered is the quality of your
skies and surrounding environment. Although
your pupils may dilateto 7mm in perfect dark-
ness, in practice this rarely happens as most
sites suffer from some light pollution.

Because hinoculars are intended for general
observing, they are designed to give a correct
view (i.e. top at the top and bottom at the bot-
tom) rather than theinverted view given by many
astronomical telescopes. This is achieved by
using prismsin the optical train. There are two
main types: porro prismsand roof prisms. While
roof prisminstrumentslook rather liketwo small
tel escopesfitted together in parallel, porro prism

Sizes of binoculars

Sze Field of view Exit pupil
) (mm)
8x30 8.5 3.8
7%x50 7.0 7.1
10x50 5.3 5.0
15x70 4.0 4.7
20x80 3.3 4.0
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A comfortable observing position.

types have an off-set in them so that the eye-
pieces are closer together than the objectives.
Most very small binocularsare of the roof prism
type asthis gives avery compact design. How-
ever for astronomy, wherelight isoften at apre-
mium, the porro type is recommended as the
arrangement givestotal internal reflection and so
minimal loss of light. This is not to say that
there are not many excellent roof prism binocu-
lars in the market, but good quality roof prism
designs tend to be expensive and cheaper mod-
elsusualy give poor images, certainly on astro-
nomical objects. Also, because of their design
layout, roof prism instruments are not usualy
availableinlarger apertures.

In addition to the prism type, another consid-
eration is the prism material. Usually this is
printed on the binoculars alongside the size and
field of view. Look for BaK -4 prismsrather than
BK-7, which are often used in cheaper binocu-
lars. BK-7 prismsgive poorer light transmission
and so aless bright field. Nearly all binoculars
nowadays will have fully coated optics to re-
duceinternd reflectionsand increaselight trans-
mission and contrast: again thiswill usualy be
written on the body. Avoid those that just say
‘coated optics’ as often thismeansthat only the
outer surfaces have been coated, rather than both
outer and inner.

Many spectacle wearers will be able to re-
move their glasses and use the focus control on
the binoculars to correct their vision (although
you may want to wear your glasses so you can
refer to star maps or charts). However for peo-
ple suffering from astigmatism thisis not really
an option and it will be necessary to ascertain
that the eye relief of the binocularsis sufficient
that focus can still be achieved with spectacles
on. Many bhinoculars are designed to have long
eyerelief for this purpose and, in addition, the
vast majority will have rubber eye cupsthat can
be folded back if necessary to allow the eyesto
be brought closer to the eyepieces.

What are the optimum size binocularsfor as-
tronomy?As mentioned earlier choiceisoftena
compromiseand most astronomerscollect arange
of sizesover theyears. If you are asolar eclipse
traveller and want binoculars mainly to study
outer coronal streamerswhileyour cameraclicks

away automatically in
the background, then a
pair of 8x30s with their
widefieldand small size
could beideal, whereas
if you are more inter-
ested in deep sky ob-
serving a lightweight
pair of 15x70swiththeir
greater light graspwould
bemore suitable. Asthe
owner of an embarrass-
ingly large collection of
binocularstheones| find
| usemorethan any oth-
ers, certainly when trav-
elling, are a pair of
10x50s. These are light
in weight, take up little
space and under a dark
sky show numerous objects of interest. How-
ever for a specific deep sky observing trip, say
to the southern hemisphere, | will always find
room for a pair of 15x70s. Whatever size bin-
oculars you decide on they should wherever
possible be tested on the night sky before pur-
chase. Stars are demanding objects and while
daytime images may look excellent, night time
views are quite another matter and soon show
up any optical defects and aberrations.
Common sense might suggest that the larger
the aperture the more detail will be seen but this
isnot necessarily true. Recently anew term has
entered thevocabulary: Visibility Factor (see Sky
& Telescope, 1995 May). This term, coined by
Roy Bishop, editor of the Observer’s Hand-
book of the Royal Astronomical Society of
Canada (RASC), isobtained by multiplying ap-
erture by magnification and determineshow bin-
oculars perform under typical light polluted
skies. Using thistermit can be seen that, accord-
ing to Bishop, apair of 10x40s (VF=400) would
perform better than a pair of 7x50s (VF=350).

Using binoculars

Beforeyou start observing you will first need to
focus the binoculars. Any pair worthy of the
name will have a central focus control that ad-
justs both eyepieces, combined with a fine fo-
cusononebarrel to ‘tune’ thefocusfor that eye.
Firstly focus the binoculars so that the eye on
the side away from the fine control isin sharp
focus and then use the fine control to focus the
other eye. When carrying out this procedure do
not close the opposite eye to the one you are
focusing asthis can change thefocus of the open
eye, but instead use the lens cap to block off the
light from that side.

Whatever binoculars you have, how you use
them will ultimately determine what you can
seewiththem. Whileany pair, even aheavy pair
of 20x80s, can behand held for a‘ quick look’ at
something of interest, even a pair of 8x30swill
benefit from being firmly supported. | givemany
talks on instruments at BAA Back to Basics
coursesand always say that | would much rather
use an optically lessthan perfect telescope on a
stable mount than an excellent optical tubeona
flimsy mount: the same principle is true with
binoculars — what you will see will largely de-
pend on how firmly the binoculars are held. A
trawl through theinternet will show many won-
derful binocular mounts often involving paral-
lelogram supports fitted to adjustable chairs.
While these may well be the ultimate luxury
observing seat, they are unfortunately no useto
the traveller trying to cram clothes and observ-
ing instrumentsinto a 10kg package.

Many people hold binoculars roughly half-
way aong their length. If instead you hold them
close to the objective end you will find you can
hold them much steadier and control them bet-
ter. There is no doubt that being seated rather
than standing leads to much better control, as
you can tuck your armsfirmly into your rib cage
and form a kind of tripod structure with your
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Southern hemisphere objects Omega Centauri & Centaurus A observed with 10x50 binoculars. Drawing

by Stewart Moore.
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body. If asatravelling astronomer you are stay-
ing at ahotel complex with apool, it will almost
certainly have adjustable sun loungers. These
makeideal observing chairsif you can movethem
to an unlit area of the site. In one small hotel in
Greecel was even allowed to put thelounger in
a hire car and drive to a dark site. Another
switched thelights off for me at midnight —itis
always worth asking.

Many larger sized binocularsarefitted witha
threaded bush between the barrelsto allow them
to befitted to acameratripod. Whilethisisfine
for looking straight ahead and perhaps a few
degreesup from the horizon, itisno good if you
want to look closeto the zenith. Evenif you can
get the binoculars at some sort of steep angle, it
will prove impossible to look through them for
more than a few seconds without ruining your
neck for therest of the holiday. In addition, any
tripod that collapses small enough to fit in your
luggage will not be sturdy enough for serious
binocular observing.

Many photographers now use camera poles
to steady their cameras, often quicker and easier
to usethan atripod, although of course not self-
supporting. The same poles can be used with
binoculars athough an aternative support can
be made with awalking pole. Thishasthe added
advantagethat it can also be used for itsoriginal
purpose if necessary. Most smaller binoculars
are not fitted with a threaded tripod hole, but
thehandle of awalking pole can easily bejammed
between the barrels forming a very firm sup-
port. Of course the same restrictions apply to a
pole asto atripod, and they are not suitable for
observing closeto the zenith, but they providea
very firm support for observing at low altitude
from achair. If you do not have a pole you will
have to improvise yet further. Almost any form
of support can be used, from afenceor wall toa
gate post or even the roof of acar. The benefits
to be gained from firmly supporting binoculars
compared to just hand-holding them cannot be
over estimated.

The ultimate steady observing experience is
probably achieved by using image stabilized bin-
oculars, and most people who have them would
never return to conventional models. However,
they do have some limitations. They are expen-
sive, they are not readily availableinlarger sizes
and they tend to be heavy, certainly compared to
conventional binoculars, so hand-holding can be
tiringif you are planning along observing on.
However, if you get an opportunity to look
through some you will be amazed at how the
image freezes when you press the stabilize but-
ton. Certainly this technology looks likely to be
the way forward for future binocular observing.

A pair of home-made dew shields.

Whatever binoculars
you use, if you are out
under the sky for any
length of time, particu-
larly inthe UK or north-
ern Europe, you are _
likely to suffer fromthe | =
perennial problem of |
dewing. Binoculars are
particularly prone to
this because of the lack
of barrel extension be-
yond the objective
lenses. A simple solu-
tion is to make dew
shields from suitable
sized cardboard tubes.
Many foods, particu-
larly fancy biscuits, are
packaged in stiff card-
board tubesthat areideal
for this purpose, although expect some strange
looks from shop staff asyou survey the range of
biscuits on display with a ruler in your hand.
You will probably need to spray the inside of
your home-made dew shields with matt black
paint (blackboard paint is ideal) to avoid stray
reflections.

Withtheir widefield of view, binocularsarethe
ideal instrument for scanning the Milky Way star
fields for clusters and nebulosity. Nebula filters
work wonders on emission nebulae and with a
little ingenuity can be fitted to binoculars. The
standard 1v4inch filter size can often be pushed
into the rubber eye cups on binoculars, although
carewill beneeded to ensurethat you don't scratch
or otherwise damagethefilter surface by holding
it too close to your eyes (it is aso only too easy
for thefilter to pop out and land in a patch of wet
grass or on ahard concrete floor, so great careis
essential). UHC filters, rather than the narrower
band Olll, areideal for experimentsof thissort. It
isnot necessary to have afilter for each eyepiece
aswith just onefilter fitted and closing each eye
in turn (yes, | know | said earlier that this will
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Telescopes & Binoculars

Greenwich House,

2 Bakers Court,

Great Gransden,
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friendly advice. |
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Using an upturned walking pole as a binocular support.

dlightly change the focus of the open eye, but we
are experimenting here) you can comparefiltered
and unfiltered views. Remember that nebulafil-
ters only work on emission objects, such as the
Vel and North American Nebula; they will not
help you see the reflection nebulosity surround-
ing the Pleiades, for example.

Over theyears| have owned and used numer-
ous telescopes but there is something very spe-
cial about thewidefield of view that binoculars
give, particularly under areally good dark sky.
Some of my most memorabl e observing experi-
ences have been teasing out clustersand nebulae
inapair of 15x70 binocularswhilelying back in
a comfortable chair. With binoculars, a
planisphere and a simple pocket constellation
guide such as Collins' Gem Night Sky, a good
time is amost guaranteed. Provided of course
the clouds keep away.

Stewart L. Moore

Stewart is Director of the BAA Deep Sky Section. He is
a keen visual observer who prefers using a pencil and
paper to a CCD and computer.

CometoCOAA

(Centre for Observational As-
tronomy in the Algarve), the well-
known astronomy centre in Portu-
gal.We provide dome-mounted 0.3m
and 0.5m telescopes and we are close
to the superb Algarve beaches.

B&B costs 39 euros with discounts
up to 25% for families or groups of
four. Ask for our colour brochure:

COAA, sitio do Poio, 8500 Portimao,
Portugal

37° 11' 29.1" N, 008° 35' 57.1" W
Tel: 00351 282 471 529
E-mail: info@coaa.co.uk

http://www.coaa.co.uk
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