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Introduction

In the orchestra of the natural sciences,
astronomy plays the part of the first violin; it
is a fascinating and diverse science, which
impacts on neighbouring disciplines, like
physics, mathematics, chemistry, engi-
neering, and in the future, possibly biol-
ogy too. In ancient times, observing and
studying the sky was the only way to find
one’s bearings, and when mankind started
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Five research institutions in Munich and Garching bei Mtnchen joined forces in
the International Year of Astronomy 2009 to realise a unique exhibition project
at the Deutsches Museum. The exhibition is called Evolution of the Universe
and invites visitors to take a tour through time, beginning 13.7 billion years ago
with the Big Bang and finishing with a glimpse into the future of the Universe. En
route visitors learn how space, time, matter and the large structures in space
have formed. The exhibition combines findings from astronomy, astrophysics,
nuclear and particle physics in order to present the history of cosmos from

different perspectives.

to settle, the celestial constellations led our
ancestors through the seasons of the year,
telling them when to plant and harvest.
Astronomy also touches on deep philo-
sophical questions, such as: where do we
come from?

Recognising the importance of astron-
omy, nearly 150 countries took part in
dedicated projects and events that took
place throughout the International Year of
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Astronomy (I'YA2009). Here | will describe
the planning and execution of one such
IYA2009 project — an exhibition at a sci-
ence museum in Munich, Germany.

The Deutsches Museum in Munich, Ger-
many, is one of the biggest and most
visited science and technology museums
in the world. It was founded in 1925 and
became world famous in the post-war
era. Today it attracts close to 1.5 million
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visitors per year, with the museum being a
“must” for both school classes and visiting
tourists.

The permanent astronomy exhibition
at the Deutsches Museum is extensive
and stretches over 1100 square metres.
It focuses on classical astronomy and
astrophysics, displaying a large number
of instruments, both old and modern, and
supplemented with demonstrations and
small experiments. However, apart from
small cosmetic touch-ups, the exhibition
was last restored in 1992, and thus does
not include the important findings of the
past two decades. Also, the museum
had reached a point where it needed to
modernise its presentations to meet the
expectations of today’s more technically
and visually demanding audience.

This is where the IYA2009 exhibition,
Evolution of the Universe, stepped in to
help — to fill this knowledge gap with a
modern exhibition that covers recent dis-
coveries in cosmology and astrophysics.
Five research institutions co-produced the
exhibition: the European Southern Obser-
vatory (ESO), the Max-Planck Institutes for
Physics, Astrophysics and Extraterrestrial
Physics and the Excellence Cluster Uni-
verse. The project planning began early
in 2009 and the exhibition was opened to
the public on 9 December 2009 and will
remain open for at least two years.

From planning to execution

The five institutions behind the exhibition
agreed to be equal partners with regards
to financing and most of the project man-
agement, but with the Excellence Cluster
taking the project lead. The main aim of the
exhibition was to interest and educate the
general public, taking them on a journey
through the 13.7 billion years of the Uni-
verse’s history, and the methods and tools
astronomers use to investigate its different
stages of evolution. As all the institutions
involved have a strong commitment to
education and public outreach, the exhi-
bition offered a fantastic opportunity for
them to continue this important work.

Since the exhibition room was small
(about 100 square metres), it was impor-
tant to limit the number of topics covered.
The 13.7 billion years of the history of the
Universe was subdivided into five major
epochs or stages: Big Bang, The Early
Universe, Structure Formation, The Local
Universe (The Universe on Your Doorstep)
and The Future of the Universe. Staying
with the usual format at the Deutsches
Museum, the timeline was complemented
with a hands-on demonstration area, plus
a movie on the ceiling.

After the institutes had approved the
finance plan for the exhibition, the start
of the project was marked with a kick-off
meeting in February 2009. At this meet-
ing the partners set the milestones and
decided on the structure of the team. The
opening of the exhibition was scheduled
for the autumn of 2009, but this was
quickly postponed to a more realistic
date of December 2009. The project team
consisted of only five scientists (Werner
Collmar, Olivier Hainaut, Hans-Thomas
Janka, Georg Raffelt and Jochen Weller),
who were each responsible for the mate-
rial for a specific epoch in the timeline,
four consulting scientists (Andreas Mdller,
Herbert Scheingraber, Achim Weiss and
Florian Zaussinger), three public outreach
experts (Ed Janssen, Barbara Wankerl and
Silke Zollinger) and a science journalist. A
professional team of interior architects — a
company called Die Werft, which special-
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ises in designing and building exhibitions
— was also brought on board the project.

As mentioned earlier, due to the size
constraints of the room, the exhibition
could only focus on a few crucial stages
in the Universe’s history. But after the first
round of collecting ideas, we had far too
many proposals for themes, exhibits and
movies. Also, not all of the artwork and
film material were of sufficient quality. It
took the team two workshops in April and
May, in collaboration with the architectural
partner Die Werft, to sift through the col-
lected material to find the best resources
for the exhibition. With five large institu-
tions involved, this was a slow process,
involving long discussions before deci-
sions could be reached on the proposals.
Fortunately, the hard work paid off: the first
exhibition layout presentation by Die Werft
in May 2009 was accepted unanimously.

DES UNIVERSUMS

SONDERAUSSTELLUNG (Astronomle ll, 5. OG)

Eine Zeitreise durch das Universum:

Der Urknall vor 13,7 Milliarden Jahren, die Entstehung

von Roum und Materie, die Bildung von Sternen und
Galaxien. Und ein Blick in die Zukunft - wie wirkt sich die
geheimnisvolle Dunlde Energie ouf das Weltall aus?

Deutsches Museum

Musrumaine] &, Mianchen - Tel. olg fa175- ¢

Exrellensclustes Unirerse | Max-Planck-Tnstirute |

Figure 1. Exhbition poster.




Figure 3. View of the exhibition. Credit: KB Media/Die Werft

Amazing Universe

On entering the exhibition room, visitors
can choose whether to walk along the
history of the Universe wall, or to sit or lie
on the central circular sofa and watch the
movie on the ceiling. The exhibition pre-
sents a unique combination of exhibits and
demonstrations. For example, a football is
used to explain how the Universe quickly
inflated from an unimaginably small “dot”
to the size of ball, while two boxes of differ-
ently coloured sand are used to represent
matter and antimatter. A demonstration
about the cosmic microwave background
(CMB) shows how the CMB would look
with different ratios of dark energy, ordi-
nary and dark matter. A very simple and
effective presentation was achieved in
the Future section: three different-sized
mirrored boxes with LEDs (each light
representing a galaxy) give a stunning
impression of how dark energy is influenc-
ing the Universe.

The exhibition also benefits from excel-
lent contributions from the Deutsches
Museum, such as a life-size model of the
inner tube of the Large Hadron Collider
and the Differential Radio-wave Microm-
eter used in the COBE mission. ESO
contributed a new model of the European
Extremely Large Telescope, and the Max-
Planck Institute for Extraterrestrial Physics

provided a beautiful model of a black hole
at the centre of the Milky Way.

Conclusions and future plans

The exhibition has been immensely suc-
cessful, with very positive feedback
from both the visitors and the Deutsches
Museum management team. At the
opening of the exhibition on 8 December
2009, Professor Wolfgang Heckl, director
of the Deutsches Museum, said that this
“extraordinary exhibition” should hopefully
become a permanent part of his institution.

Although it is impossible to count the num-
ber of visitors who come to see this exhibi-
tion, but if only one percent of all visitors
visit the exhibition, that would mean 30 000
visitors over a two-year period. Assuming
this low estimate for the number of visi-
tors, with the total costs for the exhibition
amounting to 200 000 euros, the institu-
tions have spent less than 7 euros per
visitor, which is an excellent return on their
investment.

The best way to guarantee the future of the
exhibition is to integrate it permanently into
the portfolio of the Deutsches Museum. In
2011, important discussions will be held
to agree on the terms and conditions for
transferring the management of the exhi-
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bition to the museum. Hopefully the story
will be considered good enough “to be
continued”.
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The 1400-page final report for the International Year of Astronomy 2009 (IYA2009) is a compilation of the achieve-
ments of the 216 IYA2009 stakeholders — 148 countries, 40 international organisations and 28 global projects.
The report shows the excitement, engagement and community involvement engendered by IYA2009. The report
is intended to stand as a record of the legacy of this astonishing international celebration of astronomy. Download
the International Year of Astronomy 2009 Final Report here: www.astronomy2009.org
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