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Two werlds to explore!

How far can you see? The answer to this question
really depends upon what you are looking at*. On a per-
fectly clear, dark night3, if your sight is keen and there is
nothing in the way4, you can see the light of a small elec-
tric bulb, or even a candle-flame, at a distence of several
wiilesS. The sun is an object of dazzling brilliance which
can be seen at a distance of more than ninety rhillion miles,
though—jor the sake of on.:z’s eyesS—it is not wise to look
at the sun.’

Even the nearest star is jar more distant than the sun®
and, with the naked eye, we can see many whose light takes

hundreds of years to reach us®. High overhead on winter
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evenings in the northern hemisphere is a group of stars
called Andromeda.l® Among them is a faint wisp of light
which comes from the combined rays of a hundred thousand
million stars which make up the great Andromeda galaxy.!!
This light takes about!? two million years to reach the earth.
It is the most distant object which can be secen with the
unaided eyel3,

A telescope enables us to see things at vastiy greater
distances even than this.!* A microscope enables us to looi
into a quite different, but equally exciting, world of things
too small for the naked eye!s. In this book we shall explore
both worlds, the very big one shown to us by the telescope

and the very small one revealed by the microscopel®,
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The first telescopes

.

The earliest telescopes were made about the year 1608.
We cannot be sure who made the very first onel’” Glass
lenses were being used for spectacles before this time!s and
two Englishmen, Roger Bacon (1210-1294) and Leonard
Digges (1510-1555) who both lived at Oxford, made many
experiments with lenses and mirrors'®.

It seems very probable, however, that the possibility
of the telescope was realized by a Dutch spectaclemaker
named Hans Lippershey, although a fellowcountryman of
the same trade, Zacharias Jansen, also claimed the credit.?0
The discovery was almost certainly the result of a simple
experiment using two lenses?'. Distant objects suddenly
appeared to be nearer.?? This would obviously be very

useful in time of war, enabling an enemy to be watched at
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a distance?’,

Perhaps you have used a simple convex lens?* as a
burning-glass?s, collecting the sun’s rays and concentrating
their light and heat in a small bright spot?s. This spot is
a very small picture, or image, of the sun. The distance
from the spot to the lens is called the focal length?? of the
lens.

An image formed in this way can be magnified by another
lens, of shorter focal length, and this is most conveniently
done by mounting both lenses in a tube?s.

Some of the first telescopes were very long, as much as
150 feet?®, in order to avoid the worst effects of rainbow-
coloured edges’®, produced because a simple lens cannot

bring all the colours in sunlight to the same jocal point3!.
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Galileo explores the heavens

News3? about the wonderful new invention quickly
spread to countries outside Holland; to France, Germany
and ttaly. In Venice it reached the ears of an Italian pro-
fessor of mathematics named Galileo Galilei®?. He is usually
known by his first name®, Galileo, and it was he who first

gave the new instrument the name ‘telescope’3s, meaning
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an instrument to sce things at a distance.

Galileo set 10 work36 to make a telescope for his own use.
It magnified only about three times, but it astonished the
noblemen of Venice as they surveyed their city’s buildings
and ships from church-tower balconies3’.

After more experiments, Galileo succeeded in making
a much better telescope which magnified about thirty times®®,
and early in the year 1610 he began to look at the sky. He
made some surprising and important discoveries.

The landscape of the moon was seen to have mountain
ranges. and craters great and small.?® The planet Jupiter
was found to have four smaller worlds, its satellites, revolv-
ing round it. The bright planet Venus showed a crescent
phase like the mocn, and Saturn had something close to it
which the telescope could not clearly show?®®. Only later,

with the aid of better telescopes, was it possible to see

36. FALIE. 37. *’:‘rfiﬁfl‘]k\;’&ﬁfi‘;’%ﬁ?flgﬁﬁ‘a.tl})&féiﬁmﬂﬁ}%ﬁ%*ﬂﬂﬂ'ﬂﬁ i
XEFMNRIER as (= when) {E“Y- kR f#, 5l8—EHEIRIENG.
38. HIR—BAARBKR=T ﬂ‘fﬁJE&i‘B‘JELm Z)id succced in doing... &
RO By 39, HFIHIRGEE) LR KKV LRk FR
kil . was seen to ln\e < BRETAMESEE, ﬁ?abl“"‘* FEEXED
AAEN have FITER to. WERENA see AEXINEEE, BRETLHEH
“FaAl (FAR) + Zi e M R S FE XA R -"ﬁﬁ']fﬁ?ﬁﬁﬂﬂ to.
#l4n. He saw the landscape of the moon have .... moon JZ{HH | it —
TR AT, EEAHEREEE the, great and small XFAE A ARAE
B4 10 mountain ranges and craters JEfj, A, 40. + 2 [ff
WEMF2EN, (XEAEEHEEEREE. close to FEE “§EiL, -
b1 L

] 8 ®



Saturn’s spectacular system of rings4l The pale band of
light crossing the sky, which we call the Milky Way*?, was
seen to come from vast numbers of stars.

The telescope had become an instrument for the dis-

coveries of science and not just a weapon of war.

The lens makes the picture

Our own eyes are rather like a telescope, and also like
a camera, in the way they work?. They have a lens at the
front which collects light coming from the object we are
looking at** and brings it to a focus on the retina at the back
of the eye. This acts as a kind of screen, where the image,
or picture, is formed.*s Like the image formed by the lens
of a telescope or a camera*s, it is upside-down. We see the

object the right way up because, in a wonderful way, our
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brain turns it round.t’

The large, front lens of a telescope is called the object-

glass*s, or the objective. It is very much larger than thc
pupil of our eye and so it collects much more light. A lens

of two inches diameter, for example!?, collects about one
hundred times more light than our eye normally receives.
The light is bents?, or refracted, as it passes through the lens
and brought to a focus at a distance which is the focal length
of the lens. Here, as we have seen®, the image is made.
If we hold a sheet of paper at this point we can sec the
image of an object, such as a distant light bulb’?, projected
on the screen of paperss.

The telescope also has a smaller lens of much shorter
focal length and placed just behind the focus of the objective
fens. This is the eyepiece and it gives a magnified view of
the object. It is sometimes thought that high magnification
is the most important thing about a telescope, but this is not

entirely true. Astronomers, especially, may need very large
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lenses in order to see objects which are too faint or too
-

distant to be seen with small ones’, but they do not always

use high powers of magnification.

focal point

HOW THE OBJECT LENS FORMS AN INVERTED IMAGE
In practice the focal length would be much greater than showi.
For simplicity, two rays of light arc shown from the upper part of the bulb, but

in fact all parts of the lens receive light to form the image.

focal point

HOW TIHiE EYEPIECE ‘IAGNIHM) THE IMAGE.

AL, too .ev tO ... FEIR R eeeeee

w‘
3
e
H-r
—
“«

e 11 .
MR, S HEPDFIE T 1) . www. ertongbook



