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10"2m: A red supergiant star

Shown above is a Hubble Space

Telescope image of Betelgeuse. This is

the first detailed image of the surface

of a star other than the

Betelgeuse is a “red supergiant’. It

is 1000 times the size of the

Ten million years ago, it was a blue

star, only 5 times larger than the
and with a surface temperature

of BOOOC” C (now it is 360C°C).

All stars evolve. During most of their
lives, they burn hydrogen in their cores
but they do not change on the surface.
When the hydrogen fuel runs out, the
cores shrink while the external layers
swelland cool. A giant star forms.
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107"® m: A planetary nebula

Shown above is a Hubble Space
Telescope image of the
planetary nebula BD+30-3639.
Planetary nebulae have nothing to
do with planets! They are the last
episodes in the life of stars similar
to the . After a star has become
a giant, it looses its external layers .
What remains of the staris just a
dense core which shrinks and heats
up to very high temperatures and
is able to excite the ejected matter.
BD+30-3639is one of the smallest
planetary nebulae studied in detail.
Yet its diameteris 1.2 10"5m, and
exceeds that of the Solar system.
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1024m: A supercluster of galaxies

Most are clumped into
clusters of galaxies, and clusters
into superclusters, which are the
largest structures known in the
Universe.
The Shapley supercluster contains
about 5000 and extends
over 100 miillion light-years. It is
permeated by hot gas whose mass
dominates that of the
The above image shows its core. We
can see the hot gas detected in X-rays
(in pink) and at microwave wavelengths
(in blue), as well as hundreds of
(the small white dots).
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10° m: Asteroids

This is an asteroid threatening to
impact the Earth as imagined by
Oliver Denker.

In February 2018, the asteroid
named 2002 AJ129 flew past the
Earth at a distance of 4 million km.
Its size is estimated to be1 km.
Scientists think that the impact
of an asteroid only ten times larger
than this killed all the dinosaurs on
Earth, about

&S0 million years ago.

The tallest waterfall in the world,
xmwmkm»:vaﬁwé in Venezuela, is nearly
1 km high.

1000 m
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Stars and planets look like
glittering dots on the sky, while the
and the look rather like
oranges on a tree. This is because
all these objects lie at very different
distances: The farther they are,
the smaller they appear with
respect to their true size.
Some celestial bodies are so far
away (or so intrinsically faint) that
they can be detected only by the
largest telescopes.
But did you know that some celestial
bodies can also be found on Earth?

In this booklet we explore celestial
bodies from the smallest ones
that we can see to the largest. On
each page the size of the object
shown is one thousand times larger
than on the previous page. You will
discover the amazing range of
sizes in the Universe!
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NGC 1232
Image takenat the
&.2mtelescope Antu
4
ip N
The Cat’s Eye
planetary nebula
Photo taken by the
Hubble Space Telescope]

(253) Mathi
photographed by
the NEAR satellite
The S )
:fv&m ﬂm_xﬂn.%u{ the
SOHO spacecraft
in the ultraviolet
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The Universe in my pocket No. 11

This booklet was writtenin 2018 by
Grazyna Stasitiska from Paris Observatory
(France) . It is dedicated to Arsen, her 4
year-old grand son, for him to read with his
parents.

Cover image: A logarithmic-scale illustration
of the observable Universe by the Argentinian
artist Pablo Carlos Budassi. It is based on
‘the map of the Universe published by Richard
Gott and his collaborators in 2005.

The image of the Shapley superclusteris a
combination of data from ESA & Planck
Collaboration / Rosat / Digitised Sky Survey.
Many images in this booklet are from non-
professional astronomers.
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Tolearn more about this
series and about the topics
presentedinthis booklet,
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1073 m: Micrometeorites

Micrometeorites are small debris of
comets or of asteroids which have
managed to reach the Earth as tiny
spheres of roughly one millimeter in
diameter. It is by melting during their
Jjourney through the Earth’s atmo-
sphere that they acquire their shape.
At night, micrometeorites can be
observed as shooting stars.
30000tons of micrometeorites hit
the ground each year, roughly one
every square meter! This means that
there are plenty of them around us.

Theimage on the right shows sand grains. They .
are similar in sizeandshape tomicrometeorites

0.001m



