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Introduction

Anyone in the countryside away from city lights, or perhaps on a
high mountain in the Alps, who has ever turned their gaze upwards
on a clear night can perhaps understand why some people become
so interested in the fascinating hobby of astronomy. Thousands of
stars are visible, some thousands of light years away, as you stand
with your mouth open trying to take in this natural showcase.
Sometimes it is cold, with the wind whistling around your ears. But
in the face of this wonder you could be in another world and you
temporarily forget where you are. At first appearance the stars a p-
pear to be arranged more or less randomly - apparently chaos rules
up there in the night sky. But once you have taken a closer look you
will see that it's like a new place that you are unfamiliar with,
where you first need a map to find your way around but gradually
become more familiar with. Suddenly you can make out the figures
of bears, lions, winged horses, hunters, hares and swans. These are
all constellations: groups of stars that represent the shape of ce r-
tain figures or animals. After having a taste of this naked eye ast ro-
nomical lore, one is usually hungry for more. This involves assisting
the performance of your own eye by artificial means.

After the sun has
es slowly from
ready. The

set on a clear day and the sky chang-
blue to deep black, they are
people who have impatiently
waited for the night, and who have tra v-
elled, heavily o loaded with their p e-

culiar -looking in- & struments, to a

suitable site in the \9% open air. Most

of them are using red _ torches, as

bright white light is a def i- \ a nite no-
N

no. Then have set up large 4
tubes directed at a steep angle into

all sorts of technology. Now they direct \ )

the sky. These are often festooned with

these instruments to particular locations
in the night sky and take a look through
them. These instruments are commonly
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referred to as telescopes . Most of these people are quiet, not sa y-
ing much as they observe. The rustle of the wind in the trees may
be the only sound, but then sometimes there is an excited exclam a-
tion as one of these amateur astronomers (as they are called), su d-
denly observes sone beautiful astronomical object. These people
stargaze as a hobby and are typically passionately interested in the
subject.

Fascination with astronomy

All of these people, with various levels of expertise, were once b e-
ginners in astronomy. They typical ly began by observing with just
the naked eye, trying to find the Big Dipper and other well -known
constellations. These were the first steps before they decided to
really pursue astronomy as a hobby. Then, usually, they would want
a telescope. A visual aid with which not only the stars, but also
other objects can be observed - galaxies, planetary nebulae, emi s-
sion nebulae, supernova remnants and the objects in our solar sy s-
tem. But almost everyone starts by being faced with a huge sele c-
tion of telescopes an d accessories and the question of which is the
right telescope for their particular astronomical interests. In order

to avoid the frustration of purchasing a telescope and then only
later realizing that it is not the right instrument for you, it is
strongly recommended to clarify what it is you actually need. For
this reason, you should also know something about the various ad-
vantages and disadvantages of different types of telescope designs.
To keep all this jungle of possibilities straight in your head, y ou will
need clear information.

| want to help you find a path that is right for you. You can use the
following pages to make yourself familiar with all the differentte |-
escope systems, the accessories available and the different types of
observing.

Have fun!
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Tips for observation with the naked eye

The Eye

Not only telescopes, but also
the human eye itself is an o b-
serving instrument. Granted
the eye is the smallest tel e-
scope that there is, but there

IS no better or more perfect

telescope than the human eye
(although even the eye does
have some aberrations). Our
eyes are always available of
course and we can look exact-
ly where we want. With tel e-
scopes, the larger the aper-
ture is the more light it gat h-
ers. Our eye has an aperture
in exactly the same way as a
telescope - namel y t

pupil.

The pupil in the human eye
The eyeds pupil
device. It is controlled by the
iris and varies from a diameter
of about 1mm to about 8mm.
The maximum opening of the
pupil is also dependent on the
age of the person concerned.
A typical 20 year old can man-
age a maximum pupil aperture
of about 8mm, a 60 year old

he

10
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can only manage about 4mm.
Thus, the eye of a 20 year old
is much more sensitive to light
than the eye of a 60 year old.

Tgi§ fé\cé § important for the
observation of the night sky. A
20 year old will hence be able
to detect fainter stars than
older observers. When the

L §y &8s T PgiM ous

of light can enter the eye das
already mentioned. However,
with increasing aperture of
the eye the visual acuity is
reduced, but this is not i m-
portant at night as then mai n-
ly the rods in the eye are se n-
sitive enough to function. The

Visual

Wi

de

Fovea
Centralis

ope
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rods have a poorer resolution
than the cones, which are i n-
tended for daytime use.

The eye hasthe ability to se p-
arate two closely related

points from a certain distance

away. These points subtend a
small angle in relation to the

eye, and one can speak of the
eyeds resoluti

eye has a resolution of 1 arc
minute (which corresponds to
an optical acuity for the eye

of V=1). At night it this is r e-
duced to about 2 minutes of
arc.

If we now consider being able
to separate the individual
components in a binary star
system using the naked eye,
then systems with stars of a
few arc minutes separation or
a little more can typically be

resolved. A good test for the
naked eye is the beautiful b i-
nary star system Alcor and
Mizar (in the middle of the

Ohandl ed) 1in

The rod cel |l si-i
na come into use at night.

These rods can only distin-
guish between shades of grey

on

t he

n
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and are only suitable for vision
in very low light conditions. As
that is the case at night, we
can hence only make out dif-
ferences in light /dark or
white/black at night. Resol u-
tion in comparison to daytime
is also reduced. The part of
the eyeds reti
sharpest is called the fovea
(fovea centralis), and contains

- onfy dnd® fof daylight isiBre

A huge number of cones -
130,000 - jostle for place in
the fovea. That is as many
cones as there are people liv-
ing in Ingolstadt, the fifth

largest city in Bavaria.

The fovea has no rods, mean-
ing it does not come into use
at night and of course is not
used at all for astronomical

observing. Outside the fovea,
the number of rods gradually
increases, but they are spaced
somewhat further apart than

the cones. The number and
density of rods is greatest
about 20° away from the f o-
Beh. 9rhab Is hénBe' also the
part of our eye that we should

Useh @t least dog fainter o b-
jects) for our astronomical

and telescopic observing.

na t hat

S
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Star maps

Before starting thinking about
buying a telescope, you should
know that it is also possible
and fun to observe the night
sky with just your eyes. There
is the whole starry sky out
there to see.

If you get yourself a rotatable
star map (planisphere), you
can use this to easily identify
all the individual constell a-
tions currently visible. Getting
to know the constellations in
the night sky is a prerequisite
for subsequently being able to
find the other astronomical
objects that you want to o b-

serve using atelescope. There
are a number of different
planispheres available. This is
the very first thing you should
buy. It will remain useful long
after you have become fami I-
iar with the night sky: it not
only shows you the night sky
at any time, day or night all
year round, but also shows you
the position of the sun, the
ecliptic (for planetary pos i-
tions), sunrise and sunset
times and much more.

The second important item to

Himmelskarte

der Sterne des

Bright Star Catalogue
Sth Revised Ed.

Quelle: CDS, Strasbourg
http://cdsweb.u-strasbg.fr/viz-bin/Cat?V/50

erstellt von Manuel Strehl
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be recommended is an astro-
nomical year book, such as
Patrick
Astronomy. This is a very pop-
ular astronomical yearbook
which contains information
about the planets, stars, m e-
teors and objects to observe
each month.

In addition to star maps and
yearbooks, software (such as
planetarium programs) is an
ever greater part of astrono m-
ical publishing. Multimedia
planetarium programs provide
the observer with a complete
overview of the night sky.
Some programs have a whole
raft of features which can
show current or future astr o-
nomical events, allow you to
0flyd through t

Moor eds

he

13

or even contain a complete
astronomy encyclopaedia.
Same progmimkevencafiow you
to control your GoTo telescope
using your PC / laptop / tabl et
and slew the telescope aut o-
matically to designated astr o-
nomical objects. But for an y-
one who just wants to print

out detailed finder charts so

they can manually search for
astronomical objects will also

find this possible here.

One example of an excellent
and comprehensive planetari-
um program is the famous

60 Red Shiftd softwar e,

now already available in its
eighth version.

Sol ar System,

w
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Now you can get started

You can now actually start
observing. You have equipped
yourself with a planisphere
and yearbook

to get outside under a clear
dark night sky. But wait, h a-
venot you
thing? Of course! You should
dress warmly before going
outside to observe. Even
summer days can turn into
cool nights as the heat from
the day gradually dissipates -
it can become cold even in
August. Warm shoes and a
jacket are particularly i m-
portant. And now, finally, you
can get started...

The eye needs
some time to
get used to
darkness. |If,
for example,
you go out-
side directly
from  your
brightly it
living room,
at  first
you will

not

and

f oer g o tthere n becsntes
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be able to see much. Your pu-
pils are still contracted for
seeing properly in brightly lit
condition8. tA litilea latér the
pupils star to dilate. This is
initially a little faster and
somewhat
slower. It can take a good 45
minutes until your pupils are
fully dilated. Of course you do
not have to wait so long in the
dark before you take your first
look at the night sky. ; -)

Make sure that you cannot be
blinded by nearby street
lights, house lights or bright
torches. If that happens too
of ten, you can
dark adaptation. That is why
astronomers do not use any
white lights during their o b-
serving, but use a red light
instead - often a dimmable
red LED torch.

Once your eyes have adjusted
to the darkness of a dark night
sky, you will be able to see
stars right down to the 6th
magnitude. These are quite
dim stars - about 100 times

| ose

you
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fainter than stars of magn i-
tude 1.

Magnitude 1 stars are among
the brightest stars in the sky.

Stars that are even brighter
than these will have magni-
tudes of 0 or -1 for example.
This system means stars le-
come brighter with the d e-
creasing number of the magni-
tude. The magnitudes of stars
are generally referees to as
6 mag?®o.

Using only your unaided eyes,
you will already be able to
observe

seversal

15

tersao. The Pl ®ei
stellation Taurus are an exam-
ple of this type of star cluster.
You can even make out our
nearest neighbour spiral gal-
axy as a small patch of blurry
light: the Andromeda Galaxy.
This fleck of light is more than
2.5 million light years away
from us!

But what happens when you
are no longer satisfied with
observing only with your eyes?
Then you will probably wan t
to get yourself a telescope.
6open clu

ades

n
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A short tale of fru s-
tration

After this brief introduction,
we get to the actual instr u-
ments used to observe with,
but first take a moment to
imagine the following scenar-
io:

Kurt, a 35 year old man (I'm
assuming a man because, -
fortunately, there are still
more men than women inte r-
ested in astronomy), has be-
come interested in astronomy.
When he was recently on holi-
day in Spain in Tenerife, he
walked a few yards into the
O Pampadod next
When he looked upwards, it
took his breath away: He
coul dndt
ishment, as he had never had
been able to see such a beau-
tiful dark star -filled sky. He
could see thousands of stars
and accidentally walked into a
cactus, which he hardly even
noticed. Back home in Germa-
ny he immediately bought a
book on astronomy and de-
voured it outright. Of course,
he soon decided he needed a
telescope. A few days later
some a leaflet from a well -
known supermarket chain

t

0]
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came through his letterbox
which included details of an
offer for a telescope with a
50mm aperture and 600X of
magnification. W ow! He quick-
ly went and bought one, a d-
miring the superb photos of
Saturn and Jupiter on the te I-
escoped
what they would look like!).
He put it together. It did, in
fact, seem a bit wobbly. But
probably it was supposed to
be like that. O n the next clear
night, he rushed outside to set
up the telescope and tried to
find an object. He wrestled
with it unsuccessfully for a g-
es...

Tﬁ'e'n he firh]aﬁ’ytfc?u}ld' som e-
thing. It was Saturn in the
field of view, but it wobbled if

get nove lhe m%d t8 getaasbtetloer | ook

and somehow he
it properly in focus. Frustrated
beyond belief, he threw ev e-
rything together and left the
telescope on his balcony. He
buried it next day in the ga r-
den, along with his astronomy
book. For him, astronomy was
dead and buried.

To avoid you having to go
through a similarly frustrating
experience, please use the
following pages to learn about

packagi

coul dnot
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the different types of tel e-
scope systems available - with
all their advantages and di s-
advantages. Every telescope
has its use, but you must also

consider many other factors
before finding just the right
telescope for you.























































































































































