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Figure 0.1: Large Refractor, Steinheil/Repsold (Hamburg Observatory in Bergedorf)
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Foreword of ICOMOS

This new volume in the ICOMOS series Monuments
and Sites, at the beginning of which stood the publi-
cation on International Charters for Conservation and
Restoration (1% edition 2001, 2°¢ edition 2004), proves
once again that ICOMOS as advisory body to the World
Heritage Committee has already reacted several times
to the global strategy for a representative, balanced and
credible World Heritage List through specialised studies.
In accordance with the requests of the World Heritage
Committee ICOMOS presented in 2005 its publication
The World Heritage List / Filling the Gaps — an Action
Plan for the Future, the so-called Gap Report docu-
menting with a typological, chronological-regional and
thematic framework possible gaps in the existing list
of World Cultural Heritage (= vol. XII of the Monu-
ments and Sites series). And in 2008 it presented its
publication The World Heritage List / What is OUV?
(= vol. XVT of the Monuments and Sites series). With
their statistics and registers both volumes, compiled by
Jukka Jokilehto, are crucial resources for understanding
the World Heritage List as a highly successful tool of
international cultural politics.

At the 3274 session of the World Heritage Committee
in Quebec City in 2008 ICOMOS introduced a progress
report on global thematic studies and identified some
studies which ICOMOS would be ready to prepare in
the coming four years, among them a thematic study
on the heritage of astronomy: This thematic study would
be developed in the context of the recent interest in the
review of the relationship between heritage of sciences,
traditional community knowledge and the World Her-
itage Convention. It would, as well, be associated to
the UNESCO thematic initiative ‘Astronomy and World
Heritage’ within the framework of its integrated Imple-
mentation Strategy. ICOMOS met on 23 April 2008
with the International Astronomical Union in order to
set the basis of close cooperation in the preparation of the
study ... After having examined the progress reports
on thematic studies the World Heritage Committee re-
quested ICOMOS and IUCN to continue to develop their
work on the thematic studies in relation to priorities
identified in Document WHC-08.82.COM/10A and took
note of the need for additional resources to be provided
to support priority work by ICOMOS and IUCN on the-
matic studies. Part of this is also the series of activities
carried out within the framework of the Thematic Ini-
tiative “Astronomy and World Heritage”, which is based
upon the decisions of the 28" and 29*" sessions of the
World Heritage Committee (Suzhou 2004 and Durban
2005), aiming to further explore the thematic as a means
to promote in particular site nominations, which recog-
nise and celebrate achievements in science.

In a circular letter of 7 October 2008 the Director of
the World Heritage Centre, Francesco Bandarin, then
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asked the members of the World Heritage Convention
and the state parties to support this initiative “Astron-
omy and World Heritage” developed since 2003 with vol-
untary contributions from state parties. He also pointed
out a cycle of initiatives launched not only within the
framework of the above-mentioned decisions, but also
in support of the International Year of Astronomy 2009,
proclaimed by the 62°¢ General Assembly of the United
Nations. And as an example for the thematic studies
requested of ICOMOS in accordance with the above-
mentioned decision 32.COM/10A Francesco Bandarin
emphasised our international symposium in Hamburg:
In line with this decision, the International Symposium
‘Astronomical Observatories — From Classical Astron-
omy to Modern Astrophysics’ will be organised by
ICOMOS Germany and the University of Hamburg in
October 2008.

We may therefore consider the results of the sym-
posium organised by ICOMOS Germany together with
Hamburg University (Institute for History of Science
and Technology) and the Monument Protection Office
(Denkmalschutzamt) not only as a contribution to the
International Year of Astronomy. They are also a con-
tribution to the thematic studies of ICOMOS in accor-
dance with the World Heritage Committee’s decisions
28.COM/9, 29.COM/5.1 and 32.COM/10A. The arti-
cles in this volume on the topic of astronomical ob-
servatories around 1900 by specialists from all over the
world can fill a gap within the thematic framework (De-
veloping Technologies, VI 2¢, see Gap Report, p. 80).
Furthermore, they point at the special relevance of the
Hamburg Observatory built between 1906 and 1912 at
its present location in Hamburg-Bergedorf. Together
with comparable observatories in other countries it has
considerably contributed to the development from clas-
sical astronomy to modern astrophysics.

I wish to thank the City of Hamburg and Cultural
Senator Prof. Dr. Karin von Welck as well as those who
contributed to the funding of the ICOMOS symposium,
e.g. the Forderverein Hamburger Sternwarte, the Buhck
Foundation, the Korber Foundation, the Bergedorfer
Zeitung and the Senatskanzlei Hamburg. My thanks
also go to Frank-Pieter Hesse (head of the Hamburg
Monument Protection Office) and Ms Ilka von Bodun-
gen. Finally, I would particularly like to thank Prof.
Dr. Gudrun Wolfschmidt, who with untiring energy pre-
pared our symposium and as an exemplary editor also
coordinated and compiled the contributions for this pub-
lication.

Michael Petzet
Honorary President of ICOMOS



Preface

From October 14 to 17, 2008 the international
ICOMOS symposium about “Cultural Heritage of Astro-
nomical Observatories (around 1900) — From Classical
Astronomy to Modern Astrophysic” took place, orga-
nized and chaired by Gudrun Wolfschmidt, head of the
Institute for History of Science of Hamburg University,
in cooperation with ICOMOS Germany and the Mon-
ument Protection Office (Denkmalschutzamt) Hamburg
together with Hamburg University (Faculty of Math-
ematics, Informatics and Natural Sciences, Hamburg
Observatory and Institute for History of Science and
Technology). It counted as the first event in the context
of the International Year of Astronomy (IYA) 2009 in
Hamburg.

The objective of the ICOMOS symposium was to
discuss the relevance of modern observatories for the
cultural heritage of mankind. On the UNESCO World
Heritage List buildings of science are currently under-
represented. The discussion about “Astronomy and
World Heritage” had already started in 2004 in order to
establish a link between science and culture and to raise
awareness of the cultural importance of astronomical
sites. In October 2008 a Memorandum of Understanding
between UNESCO and the International Astronomical
Union (IAU) was signed.

Guests from 20 countries discussed in Hamburg the
cultural heritage of observatories and presented their
papers which described in detail the history of the build-
ings, the architectural features, the valuable instruments
and the archive material of the observatories as well as
the scientific achievements, inventions and discoveries.
It turned out that some more research has to be done
in order to get an analysis of the architectural relevance
of the observatories and their urbanistic disposition, as

well as an evaluation of the inherent artistic and aes-
thetic values.

I would like to thank very much for the help in or-
ganizing the ICOMOS symposium — first of all Ilka
von Bodungen and Frank Pieter Hesse, Monument Pro-
tection Office (Denkmalschutzamt) Hamburg, but also
the the collegues of the Institute for History of Sci-
ence, Hamburg University, Hamburg Observatory and
the Férderverein Hamburger Sternwarte.

Finally, the ICOMOS symposium would not have
been possible without the generous financial support
from the following institutions and sponsors:

e Behorde fiir Kultur, Sport und Medien der Freien
und Hansestadt Hamburg

e Behorde fiir Wissenschaft und Forschung der
Freien und Hansestadt Hamburg

e Hamburg University

e Senatskanzlei Hamburg

e Bezirksamt Hamburg-Bergedorf

e Bergedorfer Zeitung

e Korber-Stiftung

e Buhck-Stiftung.

Concerning the proceedings I am very grateful to
Prof. Dr. Michael Petzet for his advice and suggestions
and to Timo Engels for the amount of help in improv-

ing the layout according to the ICOMOS publication
regulations.

Gudrun Wolfschmidt

Web Page of the Symposium:

http://www.math.uni-hamburg.de/spag/ign/events/icomos08.htm
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Grufwort — Welcome address

Das Universum hat die Menschheit seit jeher
fasziniert, die Betrachtung des Sternenhimmels in allen
Kulturen Staunen und Fragen ausgelost: Wie sind die
Himmelskorper beschaffen, was bewegt sie, welchen
Einfluss haben sie auf uns? Die Erforschung unseres
Sonnensystems und auch die in den letzten Jahrzehn-
ten entstandene extrasolare Planetenforschung sind bis
heute eine wesentliche Voraussetzung dafiir, das Uni-
versum als Ganzes, seine Entstehung und seinen Auf-
bau zu verstehen. Die Astronomie, die gemein-
hin als &lteste Wissenschaft gilt, ist damit zweifel-
sohne als ein wesentlicher Bestandteil der Menschheits-
und Kulturgeschichte anzusehen. Kulturstiatten, die
aufkergewohnliche Zeugnisse fiir die Auseinandersetzung
des Menschen mit dem Kosmos darstellen oder die
im engen Zusammenhang mit der Geschichte der As-
tronomie stehen, kénnen deshalb einen hohen Stellen-
wert im kulturellen Erbe der Menschheit beanspruchen.

Bisher sind nur wenige astronomische Stétten auf
der Welterbeliste vertreten. Das Welterbezentrum der
UNESCO hat daher im Jahr 2004 die Initiative “Astron-
omy and World Heritage” gestartet, die dazu beitragen
soll, weitere astronomische Stétten von aufergewthn-
lichem universellem Wert zu identifizieren und Mafinah-
men zu ihrer Erhaltung zu unterstiitzen. Das interna-
tionale ICOMOS-Symposium “Cultural Heritage: As-
tronomical Observatories (around 1900) — From Classi-
cal Astronomy to Modern Astrophysics”, das anlisslich
des 175jéhrigen Bestehens der Hamburger Sternwarte
als staatliches Institut vom 15. bis zum 17. Okto-
ber 2008 in Hamburg-Bergedorf stattfand, wurde in
Ubereinstimmung mit dieser Initiative des Welterbezen-
trums durchgefiihrt. Das Symposium, das vom Insti-
tut flir die Geschichte der Naturwissenschaften der Uni-
versitdt Hamburg, von der Behorde fiir Kultur, Sport
und Medien / Denkmalschutzamt sowie von ICOMOS-
Deutschland mit Unterstiitzung der Universitdt Ham-
burg, der Senatskanzlei Hamburg, des Bezirksamtes
Bergedorf, der Buhck-Stiftung, der Kérber-Stiftung und
der Bergedorfer Zeitung veranstaltet wurde, war fiir
Hamburg gleichzeitig der Auftakt zum “Internationalen
Jahr der Astronomie 2009”, das die Generalversamm-
lung der Vereinten Nationen 2007 beschlossen hatte.
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Hamburg schitzt sich gliicklich, eine Sternwarte
zu besitzen, die fiir die Zeit der Wende vom 19.
zum 20. Jahrhundert in den unterschiedlichen Be-
deutungsebenen von moderner Anlageform, représen-

tativer ~ Architektur, instrumenteller Ausstattung,
wissenschaftlichen Sammlungen wund nach ihrem
Erhaltungsgrad ein wissenschafts- und architek-

turgeschichtliches Kulturdenkmal von internationalem
Rang darstellt. Ziel des von Wissenschaftlern aus 17
Léndern besuchten Symposiums war es, die Bedeu-
tung moderner Sternwarten fiir das kulturelle Erbe
der Menschheit zu diskutieren und weitere mit der
Hamburger Sternwarte vergleichbare Observatorien als
internationale Kooperationspartner fiir eine transna-
tionale serielle Bewerbung zu gewinnen.

Wir freuen uns sehr, dass so viele deutsche und in-
ternationale Géste unserer Einladung gefolgt sind und
unserem Symposium zum Erfolg verholfen haben. In
einer ersten Auswahl wurde vorgeschlagen, elf weit-
ere Observatorien zu einer transnationalen seriellen Be-
werbung zur Aufnahme in die UNESCO-Welterbeliste
einzuladen. Wir wiirden uns sehr freuen, wenn wir diese
Observatorien als internationale Kooperationspartner
der Hamburger Sternwarte gewinnen koénnten.

Allen Organisatorinnen und Organisatoren, Vortra-
genden, Teilnehmenden, Unterstiitzern und Helfenden
im Hintergrund ist fiir die ertragreiche Veranstaltung
und ihre reibungslose Durchfiihrung herzlich zu danken.
Ganz besonderer Dank gebiihrt Frau Prof.Dr. Gu-
drun Wolfschmidt (Universitdt Hamburg / Institut fir
Geschichte der Naturwissenschaften), die nicht nur das
Symposium vorbereitet und geleitet, sondern auch die
Schriftleitung dieser Verdffentlichung iibernommen hat.
Dem Beauftragten der Bundesregierung fiir Kultur und
Medien ist fiir die Unterstiitzung zur Drucklegung zu
danken.

Senatorin Dr. Herlind Gundelach,
Prises der Behorde fiir Wissenschaft und Forschung

Prof. Dr. Karin von Welck,
Senatorin fiir Kultur, Sport und Medien



Figure 0.2: Cross section of the 1 m Reflector of Hamburg Observatory (drawing, around 1906)
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Figure 1.1: Main building, Hamburg Observatory



1. Introduction to the Topic of the Symposium

Frank Pieter Hesse (Hamburg, Germany)

Dear Senator,

Dear President,

Dear Prof Wolfschmidt,

Dear Prof Petzet,

Dear speakers and guests from all parts of the world,*

I would like to welcome you all to our international
symposium on the cultural heritage of astronomy. I am
pleased to see that so many speakers have accepted the
university’s invitation to inform us and each other about
our astronomical heritage. As head of the monument
conservation department in Hamburg I welcome you
here in Bergedorf. For one hundred years the observa-
tory has been in this part of Hamburg; before it had been
situated on the outer edge of the historic centre, in the
so-called Wallanlagen. But we are not just focussing on
this observatory, which is celebrating its 175" anniver-
sary as a state institute, thus being Hamburg’s oldest
university institute. Instead, we also intend to look
at other astronomical sites that have played a major
role in the development of modern astronomy or — to
be more precise — of astrophysics, some of which, we be-
lieve, could fulfil the requirements of the World Heritage
Convention of UNESCO.

It is no longer a matter of course that the Ham-
burg Observatory is a university institute. Today’s as-
tronomers hardly ever need these kinds of instruments
that can be found here in such great numbers and of such
historic authenticity. Instead, they work with satellites,
radio and x-ray observatories beyond the visible light
spectrum, or with data provided by modern observato-
ries in South America or from the orbit. Nonetheless,
we consider the Hamburg Observatory so important for
the history of modern astronomy that it was placed on
the monument list in 1996. In addition, we were able to
have it acknowledged as a cultural monument of national
importance by the Federal Government Commissioner
for Culture and the Media, which of course is advan-
tageous for the funding of conservation and restoration
measures. It must be preserved as cultural heritage,
preferably with the university, which uses it to this day,
continuing to take care of it scientifically. Incidentally,
in this respect we have total agreement with the as-
tronomers and scientists who work here. Of course,
the university hopes it would benefit from the World
Heritage title, which might include better funding for

the preservation of the observatory, also from several
Sponsors.

The matter of this monument’s exceptional value — if
not even its outstanding universal value — was raised
not so long ago by a renowned conservationist, the
former head of the conservation department in Hes-
sen and present President of the Deutsche Stiftung
Denkmalschutz, Prof. Gottfried Kiesow. This started
a lively discussion about potential World Heritage sites
in Hamburg — especially here in self-assured Bergedorf,
which very quickly saw itself as a World Heritage site.
However, such a distinction requires scientific exper-
tise, as demanded in the Operational Guidelines of UN-
ESCO.

In order to find a pathway which will bring us a little
closer to this goal, we have been able to organise this
conference together with the University of Hamburg,
ICOMOS as advisory body of UNESCO and with active
support from the borough of Bergedorf and a number
of private sponsors. I am especially pleased to be able
to welcome Prof. Michael Petzet as one of the keynote
speakers, until recently President of ICOMOS Interna-
tional and still President of ICOMOS Germany. He will
also be taking part in tonight’s panel discussion. For
every nomination to the World Cultural Heritage List
the International Council on Monuments and Sites has
to be consulted. This is the organisation whose experts
occupy themselves with the heritage of humankind and
upon whose advice and evaluation UNESCO tends to
rely. So far, however, there is no ICOMOS international
committee for astronomy and observatories yet — per-
haps this can be set up in the near future.

In matters of World Heritage Hamburg is quite am-
bitious. Only recently, to the world-famous Chilehaus,
which has been on the German tentative list since 1997,
the surrounding Kontorhausviertel from the 1920s and
the Speicherstadt, erected between 1883 and 1928, were
added. The nomination is planned for 2014; the entire
German tentative list consists of sites from all federal
states to be nominated until 2016. Therefore, additional
sites will only have a chance to become World Heritage
sites later on. It also needs to be taken into account that
the World Heritage Committee is not allowed to declare
more than two sites from each signatory state as World
Heritage per year. This quota must be divided between
the 16 German federal states.
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Apart from these national considerations in the ef-

fort to place more highly important monuments on the
World Heritage List, there is also the global strategy for
a more balanced, representative and authentic World
Heritage List. This strategy has been pursued by the
World Heritage Centre and the World Heritage Commit-
tee since 1994 to counterbalance the over-representation
of Europe with its many old town centres and churches:
By adopting the Global Strateqy, the World Heritage
Committee wanted to broaden the definition of World
Heritage to better reflect the full spectrum of our world’s
cultural and natural treasures and to provide a com-
prehensive framework and operational methodology for
implementing the World Heritage Convention.
This new wision goes beyond the narrow definitions of
heritage and strives to recognize and protect sites that
are outstanding demonstrations of human coexistence
with the land as well as human interactions, cultural
coexistence, spirituality and creative expression. Crucial
to the Global Strategy are efforts to encourage countries
to become States Parties to the Convention, to prepare
Tentative Lists and to prepare mominations of prop-
erties from categories and regions currently mot well-
represented on the World Heritage List.

In 1999, the 12t" General Assembly of UNESCO had
once again called for a balanced World Heritage List:?

The States Parties were invited to check if they already
have a substantial number of sites inscribed on the World
Heritage List and, if so,

e to space voluntarily their nominations,

e to propose only properties falling into categories
still under-represented,

e to link each of their nominations with a nomina-
tion presented by a State Party whose heritage is
under-represented, or

e to decide, on a voluntary basis, to suspend the pre-
sentation of new nominations.3

To achieve this aim of a representative and balanced
World Heritage List, ICOMOS in 2004 published the
action plan “Filling the Gaps”. This is an analysis
and strategic recommendation for filling the regional,
temporal, geographical and thematic gaps in the World
Heritage List. At present this List proves that there is
a considerable imbalance between countries and cate-
gories.*

Consequently, serial and transnational applications,
which the World Heritage Centre encourages, have bet-
ter chances than individual applications, especially if
they also serve to fill thematic gaps in the World Her-
itage List.

For Hamburg this means that its efforts to have its
Jewish cemetery in Altona nominated for World Her-
itage (a cemetery opened in 1611 and used until 1869,
containing richly decorated gravestones of the Sephardic
and Ashkenazic Jews) will only be successful if this
cemetery can be combined with other similar ones, such
as in Amsterdam-Ouderkerk or Curacao.
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Most certainly, the same holds true for this observa-
tory. What would have to be considered on its path-
way to World Heritage status? At first, let us look at
the World Heritage List, which so far includes only a
few observatories and these are usually part of a larger
World Heritage site. Here are a few examples (date of
erection/inscription on WHL):

Royal Observatory of Great Britain in Greenwich
(1675/1997 as part of Maritime Greenwich),

Tartu Observatory as part of the Struve Geodetic Arc
(1810/2005),

Pulkovo/St. Petersburg (1839/1990 as part of St. Pe-
tersburg),

Peking Ancient Observatory (1442 ff / one of over 90
positions on the Chinese tentative list since 1996).

Of particular interest are the activities of UNESCO
itself, which are dealing with astronomy and observa-
tories. In March 2004, the World Heritage Centre to-
gether with the UNESCO office Venice / regional office
for science and culture in Europe (ROSTE) and with
ICOMOS organised an expert meeting on the introduc-
tion of the category of astronomical heritage and on
the methodology for its definition and implementation.®
The expert meeting proposed the following categories
for astronomical heritage:

(i) Properties whose design and/or landscape setting
have significance in relation to celestial objects or
events;

(i) Representations of the sky and/or celestial bodies
and events;

(iii) Observatories and instruments;

(iv) Properties with a strong connection to the history
of astronomy

This was also the start of the initiative “Astronomy and
World Heritage” at the UNESCO World Heritage Cen-
tre.5 The objective of this thematic initiative is to link
science and culture on the basis of research that aims
for the acknowledgement of the cultural and scientific
values of astronomical and astronomy-related sites. The
three focuses of this programme are the identification,
safeguarding and support of these sites.

The programme is meant to give a methodical frame-
work for the associated measures, pave the way for coop-
eration between the signatory states and the academic
communities and to enable the exchange of knowledge.
I believe our conference fits perfectly into this initiative.
Unfortunately, Anna Sidorenko-Dulom, who looks after
this initiative at the World Heritage Centre in Paris,
cannot join this conference, but we will read out her
presentation.

Ukraine is an example for the way signatory states of
the World Heritage Convention refer to this initiative.
Since the beginning of this year it has placed three ad-
ditional observatories on its tentative list (apart from



the Mykolayiv Astronomical Observatory), which — as
part of a serial trans-national application — is meant to
be nominated together with observatories in Germany,
England, France, Russia, Ukraine, South Africa, USA
and other countries.” In its description for the tentative
list, the Ukraine is referring to such observatories that
participated in the creation of a basic reference coor-
dination system. Incidentally, on the tentative lists of
the other states observatories are hardly ever found —
perhaps this will change after this conference.

The International Astronomical Year 2009 is one of
the important actions initiated in this context by the
General Assembly of the UN. We therefore consider our
conference as a relevant launch event of this year. The
websites of the observatory and the University of Ham-
burg are already announcing a great number of events
for 2009. In connection with this I would like to draw
your attention to an exhibition shown here in Hamburg
as from 30 October in two different places: “Navigare
necesse est” on the history of navigation.

To a certain extent these short remarks on the role of
ICOMOS, the strategy of UNESCO and the initiative
“Astronomy and World Heritage” are intended to serve
as a foil which will allow us to set our conference and
possible other resulting activities into context. I am
confident we are on the right track with this conference
and it is to be expected that this will not be the last of
its kind.

Perhaps more than any other category of our built cul-
tural heritage observatories lead us beyond the history
of art and architecture and into the history of science
and technology. At the same time, they require us to
look beyond our national borders. This has been the
case for centuries, as astronomy has always been an
international and global science. The worldwide con-
nections of Hamburg’s observatory are manifold: the
sons of its founder, Johann Georg Repsold, expanded
their father’s workshop for instruments and delivered
telescopes — refractors, equatorial telescopes, meridian
circles — to Edinburgh in 1830 and to Pulkovo near
St. Petersburg in 1836. Up to the First World War
the company, which from 1871 called itself Repsold
& Sohne, delivered around 70 instruments to Europe
and overseas. The already mentioned Mykolayiv Astro-
nomical Observatory also owns an instrument made by
Repsold. The groundbreaking Schmidt reflecting tele-
scope, constructed in 1930 by Bernhard Schmidt, was
imitated and developed further in the most renowned
observatories of the world. There are historic links to
Caracas and to Washington; presently, the European
Southern Observatory (ESO), Calar Alto and Hubble
Space Telescope are closely connected with Hamburg.
In fact, Otto Heckmann, who was director of the Ham-
burg Observatory from 1941 to 1962, was appointed first
director of ESO.

The Hamburg type — a park with buildings for the
individual instruments — was influenced by the obser-
vatory in Nice. In those days the architecture of these
observatories used regional or local building traditions

or fashions: consequently, for the older observatories of
the 19'" century the neo-classical style was predominant.
In Hamburg, however, Albert Erbe, the municipal archi-
tect of the observatory, was inspired by a moderate neo-
baroque style, similar to the many schools and other
public buildings he had designed as an alternative to
the Heimatstil in Hamburg. The pantheistic or cosmic
symbolism of the domed structure was inherent in the
building task “observatory” itself; therefore the building
was to a certain extent sign and purpose at the same
time. In the meantime — if we look at the modern
buildings on the Paranal in Chile — this has changed a
lot. Apart from Peter Miiller’s well-known work on the
architecture and history of observatories, published in
1992, no other comprehensive study or research on the
architecture of modern observatories is known. Surely,
this would be an interesting and worthwhile task for the
architectural historians at our university.

Of course, the style of the architectural shell for these
modern telescopes is of lesser interest compared to as-
pects dealing with the history of science and technology.
The majority of our speakers will also be referring to
the individual role of their objects within the history
of science rather than to the architectural relevance.
Nonetheless, for us conservationists the architectural
quality plays a not so unimportant role when it comes to
evaluating if such a building is worth preserving. There-
fore, I am glad that the various presentations will be
looking at all important aspects of this cultural heritage;
after all, for a successful evaluation of the cultural value
an approach as comprehensive as possible will be crucial.
This heritage consists not only of the buildings, but first
and foremost of the instruments and certainly also of the
archives (the collections of photographic plates and data
gained by means of these instruments).

Our conference will be focussing on the scientific
change from classical astronomy to astrophysics in the
second half of the 19" and in the early 20*" century, and
on the observatories built at that time which speeded up
this change. It will also be looking at the question of its
value as cultural heritage and at the responsibilities for
preserving and restoring the buildings as well as their
instruments and archives.

If T speak of our conference it is because it is a
collaboration of several institutions, but primarily of
two very assiduous people. To a large extent it was
the work of Prof. Gudrun Wolfschmidt, who as coor-
dinator of the main area of research on the history of
physics/chemistry /astronomy, general history of science
and technology, but also as chairperson of Friends of the
Hamburg Observatory (Férderverein Hamburger Stern-
warte e. V.) has prepared the programme of this con-
ference and made contacts with the relevant colleagues
worldwide. For this we would like to thank her sincerely.
The fact that we have such a research and work focus at
our university is not just very fortunate for our obser-
vatory. The other very committed person is Ilka von
Bodungen from the Hamburg authorities for culture,
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sports and the media. She helped Prof. Wolfschmidt
with the organisation of this conference. Our special
thanks also go to her. Both of them have done a splendid
job. Thank you also to the supporters and sponsors,
which are the Buhck-Stiftung, the Korber-Stifting, the

Bergedorfer Zeitung and the Senatskanzlei Hamburg. I
am certain that thanks to the efforts of the two organ-
isers and to our sponsors we will have a productive and
successful conference.

Thank you for your attention.

Figure 1.2: Main building, Hamburg Observatory, coat of arms

1.1 German version: Einfiihrung in das
Tagungsthema

Sehr geehrte Frau Senatorin,
sehr geehrte Frau Présidentin,
liebe Frau Prof. Wolfschmidt,
sehr geehrter Prof. Petzet,
sehr geehrte Referenten und Géste aus allen Teilen der
Welt,

ich begriifse Sie alle ganz herzlich zu unserem interna-
tionalen Symposium iiber das kulturelle Erbe auf dem
Feld der Astronomie. Ich freue mich, dass so viele Re-
ferenten der Einladung der Universitit gefolgt sind, um
uns und sich gegenseitig iiber ihr astronomisches Erbe zu
berichten. Ich heifte Sie als Leiter des Denkmalschutzam-
tes Hamburg in der Behorde fiir Kultur, Sport und Me-
dien herzlich willkommen in Bergedorf. Dieser Stadtteil
Hamburgs ist seit hundert Jahren Sitz unserer Sternwar-
te, die zuvor am Rande der Hamburger Kernstadt in den
Wallanlagen lag. Aber nicht nur diesem Observatorium,
das in diesem Jahr sein 175-jdhriges Bestehen als Staats-
institut und damit als &ltestes Universitatsinstitut der
Hansestadt begeht, gilt Thr und unser Interesse, sondern
auch anderen neuzeitlichen astronomischen Stétten, die
in der Entwicklung der modernen Astronomie — besser
gesagt: der Astrophysik eine wesentliche Rolle gespielt
haben und von denen wir glauben, dass einige von ihnen
vielleicht die Bedingungen der Welterbekonvention der
UNESCO erfiillen.
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Der Standort der Hamburger Sternwarte als Univer-
sitdtsinstitut ist heute nicht mehr selbstversténdlich.
Heutige Astronomen brauchen kaum noch derartige In-
strumente, wie sie hier in hoher historischer Authen-
tizitdt zu finden sind. Sie arbeiten mit Satelliten, mit
Radio- und Rontgenobservatorien jenseits des sichtba-
ren Lichtspektrums oder mit Daten, die ihnen moderne
Sternwarten in Stidamerika oder aus der Erdumlaufbahn
liefern. Allerdings halten wir die Hamburger Sternwar-
te fiir so bedeutend in der Geschichte der modernen
Astronomie, dass sie 1996 unter Denkmalschutz gestellt
wurde. Dariiber hinaus gelang uns die Anerkennung als
Kulturdenkmal von nationaler Bedeutung durch den Be-
auftragten der Bunderegierung fiir Kultur und Medien,
was fiir die Finanzierung von Erhaltungs- und Restau-
rierungsmafnahmen vorteilhaft ist. Als Kulturerbe muss
sie Bestand haben, am besten in der tradierten wissen-
schaftlichen Verantwortung der Universitét, die sie bis
auf den heutigen Tag betreibt. Ubrigens wissen wir uns
da einig mit den Astronomen und Wissenschaftlern, die
hier arbeiten. Von einer Anerkennung als Weltkultur-
erbe verspricht sich die Universitdt natiirlich eine hohe
Reputation und damit auch bessere finanzielle Moglich-
keiten der Erhaltung, sei es auch durch moglichst zahl-
reiche Sponsoren.

Die Frage des hohen Denkmalwertes — wenn nicht gar
des aufergewohnlichen universellen Wertes — the out-
standing universal value — wurde vor nicht all zu langer



Zeit von einem anerkannten Denkmalpfleger, dem frii-
heren Landeskonservator des Landes Hessen und heuti-
gen Présidenten der Deutschen Stiftung Denkmalschutz,
Prof. Gottfried Kiesow aufgeworfen. Es begann eine le-
bendige Diskussion um potentielle Hamburger Welter-
bestétten — vor allem hier im selbstbewussten Bergedorf,
das sich schon bald als Ort auf der Welterbeliste sah. Ei-
ne solche Anerkennung freilich bedarf der wissenschaft-
lichen Expertise, wie sie von den Operational Guidelines
des UNESCO-Welterbezentrums verlangt wird.

Um einen Weg einzuschlagen, der uns diesem Ziel
etwas nédher bringt, haben wir diese Veranstaltung zu-
sammen mit der Universitdat Hamburg, mit ICOMOS
als die UNESCO beratende NGO und mit tatkriftiger
Unterstiitzung des Bezirksamtes Bergedorf und einiger
privater Sponsoren organisieren kénnen. Ich freue mich
sehr, dass ich hier heute als einen der Keynote speaker
Herrn Prof. Michael Petztet, bis vor kurzem Préasident
von ICOMOS International, jetzt weiterhin Prasident
von ICOMOS Deutschland, begriifen darf, der auch
fiir die Podiumsdiskussion heute Abend zur Verfiigung
steht — herzlich willkommen. Kein Weg zur Welterbeliste
fiihrt an diesem internationalen Rat fiir Denkmalpflege
vorbei. Hier sitzen die Experten, die sich weltweit mit
dem Erbe der Menschheit beschéftigen und auf deren
Rat und Urteil die UNESCO sich gern verlasst. Es gibt
allerdings bei ICOMOS noch kein internationales wis-
senschaftliches Komitee zum Thema “Astronomie und
Observatorien”, das wire vielleicht noch zu griinden.

Hamburg ist in Sachen Welterbe recht ambitioniert.
Erst vor kurzem wurde die Anmeldung des weltberithm-
ten Chilehauses, das seit 1997 auf der deutschen Tenta-
tivliste des Welterbezentrums steht, um das umgebende
Kontorhausviertel aus den 1920er Jahren und die zwi-
schen 1883 und 1928 errichtete Speicherstadt erweitert.
Die Nominierung ist fiir 2014 vorgesehen, die gesamte
deutsche Tentativliste enthélt Positionen aus allen Bun-
deslédndern bis 2016. Also werden weitere Stétten erst
spater Aussicht haben, als Kandidaten der Welterbeliste
aufgenommen zu werden. Dies auch vor dem Hinter-
grund, dass das Welterbekomitee je Signatarstaat nicht
mehr als zwei Stétten pro Jahr aufnimmt; dieses Kon-
tengent miissen sich unsere 16 deutschen Bundeslander
also teilen und tiber die Konferenz der Kultusminister
der Lander abstimmen.

Uber diese Hiirde hinaus ist bei allen Anstrengun-
gen, weitere hochbedeutsame Denkméler in Richtung
Welterbeliste zu bewegen, die globale Strategie fiir eine
ausgeglichene, reprisentative und glaubwiirdige Welter-
beliste zu beriicksichtigen. Diese Strategie wird seit 1994
vom Welterbezentrum und vom Welterbekomitee der
UNESCO verfolgt, um die Uberreprisentation Europas
mit seinen zahlreichen alten Stadtkernen und christli-
chen Sakralbauten abzubauen — wortliches Zitat Website
Welterbezentrum:

By adopting the Global Strategy, the World Heritage
Committee wanted to broaden the definition of World
Heritage to better reflect the full spectrum of our world’s
cultural and natural treasures and to provide a com-

prehensive framework and operational methodology for
implementing the World Heritage Convention.

This new vision goes beyond the narrow definitions of
heritage and strives to recognize and protect sites that
are outstanding demonstrations of human coezistence
with the land as well as human interactions, cultural
coexistence, spirituality and creative expression. Crucial
to the Global Strategy are efforts to encourage countries
to become States Parties to the Convention, to prepa-
re Tentative Lists and to prepare mominations of pro-
perties from categories and regions currently not well-
represented on the World Heritage List.

1999 hatte die 12. Generalversammlung der UNESCO
in einer Resolution die Ausgewogenheit der Welterbeli-
ste nochmals angemahnt:®
“Die Vertragsstaaten sollen prifen, ob ihr Erbe bereits
auf der Liste gut vertreten ist, und gegebenenfalls das
Tempo weiterer Nominierungen verlangsamen, indem
sie

e ihre Nominierungen freiwillig zeitlich staffeln,

o nur Denkmdler zur Aufnahme vorschlagen, die zu
Kategorien gehéren, die auf der Welterbeliste un-
terdurchschnittlich vertreten sind,

e jede Neuanmeldung fir die Welterbeliste mit einer
Nominierung aus einem Vertragsstaat verkniipfen,
dessen Erbe unterdurchschnittlich auf der Liste
vertreten ist, oder

o freiwillig auf neue Nominierungen verzichten.”

Zur Erreichung dieses Ziels hat ICOMOS 2004 den
Aktionsplan “Filling the Gaps” vorgelegt, also eine Ana-
lyse und Strategieempfehlung zur Fiillung der regiona-
len, zeitlichen, geografischen und thematischen Leerstel-
len in der Welterbeliste, die deren grofies Ungleichge-
wicht nach Lindern und Gattungen bestétigt.'®

Insoweit bestehen fiir die vom Welterbezentrum ge-
wiinschten seriellen und transnationalen Bewerbungen
erhohte Chancen gegeniiber Einzelbewerbungen, zumal
dann, wenn die thematischen Leerstellen gleichermafsen
berticksichtigt werden.

Fiir Hamburg heifit das, dass seine Bemiihungen, auch
den 1611 er6ffneten und bis 1869 betriebenen jiidischen
Friedhof Altona mit seiner reichen sephardischen und
ashkenasischen Grabmalkultur fiir das Welterbe zu no-
minieren, nur dann erfolgreich sein kénnen, wenn es ge-
lingt, ihn zusammen mit anderen gleichartigen Friedho-
fen wie in Amsterdam-Ouderkerk oder Curacao in das
Rennen um einen Platz auf der Welterbeliste schicken.

Gleiches gilt sicher auch fiir die hier zur Debatte ste-
hende Sternwarte. Was wére auf dem Weg in das Welt-
erbe zu beachten? Zunéchst ein Blick in die Welterbeli-
ste, die bisher nur wenige Observatorien aufweisen kann,
zumeist auch nur als Teil einer grofleren Welterbestétte:
einige Beispiele (Baudatum/WHL-Eintragung):

e Royal Observatory of Great Britain in Greenwich
(1675/1997 als Teil von Maritime Greenwich),
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e Tartu Observatory as part of the Struve Geodetic
Arc (1810/2005),

e Pulkovo/St. Petersburg (1839,/1990 als Teil mit St.
Petersburg)

e Peking Ancient Observatory(1442ff./ eine von
iiber 90 Positionen der chinesischen Tentativliste
seit 1996).

Von besonderem Interesse sind die Aktivitdten der
UNESCO selbst, die sich mit dem Thema Astronomie
und Observatorien beschéaftigen. Im Méirz 2004 organi-
sierte das World Heritage Center zusammen mit dem
UNESCO-Biiro Venedig/Regionalbiiro fiir Wissenschaft
und Kultur in Europa (ROSTE) und ICOMOS ein Ex-
pertenmeeting zur Einfiihrung der Kategorie des astro-
nomischen Erbes und zur Methodik seiner Definition
und Implementation.!! Die Sitzung schlug als Kategori-
en des astronomischen Erbes folgende vor:

(i) Statten, deren Anlage und/oder landschaftliche Ein-
bindung Bedeutung haben in Bezug auf Himmel-
sobjekte oder -ereignisse;

(ii) Représentationen des Himmels und/oder der Him-
melskorper und entsprechender Ereignisse;

(iii) Observatorien und Instrumente;

(iv) Stétten mit starker Verbindung zur Geschichte der
Astronomie.

Seitdem besteht beim UNESCO-Weltrerbezentrum
die Initiative “Astronomy and World Heritage”.!? Das
Ziel dieser thematischen Initiative ist die Verbindung
zwischen Wissenschaft und Kultur auf der Grundlage
von Forschungen, die auf die Anerkennung der kultu-
rellen und wissenschaftlichen Werte der astronomischen
oder astronomiebezogenen Stétten gerichtet sind. Die
drei Schwerpunkte dieses Programms sind die Identifi-
zierung, die Sicherung und die Férderung dieser Stét-
ten. Das Programm soll einen methodischen Rahmen
fiir die damit verbundenen Mafinahmen bieten, den Weg
flir die Zusammenarbeit zwischen den Vertragsstaaten
und akademischen Gemeinschaften ebnen und den Aus-
tausch des Wissens ermoglichen. Ich denke, dass unsere
Tagung hervorragend in den Rahmen dieser Initiative
passt. Frau Anna Sidorenko-Dulom, die beim UNESCO-
Welterbezentrum in Paris diese Initiative betreut, hét-
ten wir gern hier begriifft, sie konnte leider nicht zu
unserer Zusammenkunft kommen, aber wir konnen ihren
Beitrag hier referieren.

Ein Beispiel, wie sich Signatarstaaten der Welterbe-
konvention sich auf diese Initiative beziehen, ist die
Ukraine. Seit Beginn dieses Jahres hat sie neben dem
Mykolayiv Astronomical Observatory gleich drei weitere
Observatorien auf ihrer beim Welterbezentrum gefiihr-
ten Tentativliste, die im Rahmen einer seriellen transna-
tionalen Bewerbung zusammen mit Observatorien aus
Deutschland, England, Frankreich, Russland, Ukraine,
Siid Afrika, USA, u.a. nominiert werden sollen.'? In
ihrer Beschreibung der Tentativliste bezieht sich die
Ukraine auf solche Sternwarten, die an der Schaffung des
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grundsétzlichen Referenz-Koordinatensystems beteiligt
waren. Im {ibrigen sind auf den Tentativlisten der Staa-
ten Observatorien kaum zu finden — vielleicht &ndert sich
das ja nach dieser Tagung.

Eine der bedeutenden Aktionen, die die Generalver-
sammlung der UN in diesem Zusammenhang initiierte,
ist das Internationale Astronomische Jahr 2009. Wir se-
hen unser Symposium gewissermaften als eine der be-
deutenden Auftaktveranstaltungen zu diesem Jahr. Die
Websites der Sternwarte und der Universitdt Hamburg
kiindigen bereits eine grofe Zahl einschligiger Veran-
staltungen fiir 2009 an. Gern weise ich in diesem Zusam-
menhang hin auf die ab dem 30. Oktober in Hamburg
an zwei Orten gezeigte Ausstellung: “Navigare necesse
est” iiber die Geschichte der Navigation.

Diese Anmerkungen zur Rolle von ICOMOS, zur Stra-
tegie der UNESCO und der Initiative “Astronomie und
Welterbe” sollen gewissermafsen als Folie dienen, die uns
die Einordnung unserer Tagung und moglicher daraus
folgender Aktivitdten erlaubt. Ich habe durchaus den
Eindruck, wir liegen richtig mit diesem Symposium und
es ist zu erwarten, dass es nicht die letzte Zusammen-
kunft in dieser Sache werden wird.

Mehr als vielleicht alle anderen Gattungen des bau-
lichen Kulturerbes fithren uns die Observatorien {iber
die Grenzen der Bau- und Kunstgeschichte hinaus in
die Geschichte der Wissenschaft und Technik und zu-
gleich iiber die Landergrenzen hinweg. Das war schon in
vergangenen Jahrhunderten so, die Astronomie ist eine
internationale und globale Wissenschaft. Die Beziige der
Hamburger Sternwarte in alle Welt sind reichhaltig: die
Sohne ihres Griinders, Johann Georg Repsold, expan-
dierten die vom Vater aufgebaute astronomischen In-
strumentenwerkstatt und lieferten Fernrohre — Refrak-
toren, Aquatoriale, Meridiankreise — so 1830 nach Edin-
burgh, 1836 nach Pulkowa bei St. Petersburg. Bis zum
Ersten Weltkrieg lieferte die seit 1871 so genannte Fa.
Repsold & Sohne rund 70 Instrumente nach Europa und
Ubersee. Auch das bereits erwithnte Mykolayiv Astrono-
mical Observatory besitzt ein Instrument von Repsold.
Der revolutiondre Schmidt-Spiegel, in Hamburg 1930
von Bernhard Schmidt konstruiert, fand Nachahmungen
und Weiterentwicklungen in den bedeutendsten Obser-
vatorien der Welt. Es gibt historische Beziige nach Ca-
racas, nach Washington; in der Gegenwart sind die Eu-
ropéische Siidsternwarte ESO, Calar Alto und Hubble
Space Telescope mit Hamburg auf das Engste verbun-
den. Es war Otto Heckmann, 1941 bis 1962 Direktor der
Hamburger Sternwarte, der 1962 zum ersten Direktor
der ESO ernannt wurde.

Die Hamburger Bauart — eine Parkanlage mit Bau-
ten fiir die einzelnen Instrumente, hatte schon in Nizza
ihr Vorbild. Die Baukunst der Observatorien jener Zeit
bediente sich der jeweils der regionalen oder Ortlichen
Traditionen oder Moden — so war bei den dlteren Stern-
warten des 19. Jahrhunderts der Klassizismus vorherr-
schend, in Hamburg bevorzugte Albert Erbe, der stadti-
sche Architekt der Sternwarte, mehr die Anleihen beim



geméfigten Neobarock, so wie er es auch bei seinen zahl-
reichen Schulen und anderen 6ffentlichen Gebduden als
eine Variante des Hamburger Heimatstils umsetzte. Die
pantheische oder kosmische Symbolik des Kuppelbaus
lieferte die Bauaufgabe Observatorium selbst und war
gewissermafsen Zeichen und Zweck zugleich. Das hat sich
inzwischen — betrachtet man die modernen Bauten auf
dem Paranal in Chile — sehr gedindert. Eine umfassende
Studie oder Forschung zur Baukunst der neuzeitlichen
Observatorien ist iiber Peter Miillers bekanntes Werk
iber Architektur und Geschichte der Sternwarten, er-
schienen 1992, hinaus nicht bekannt und wére eine loh-
nenswerte interessante Aufgabe fiir die Bauhistoriker an
unserer Universitét.

Nun ist die Stilistik der baulichen Hiillen der neuzeit-
lichen Fernrohre gegeniiber den jeweiligen wissenschafts-
und technikgeschichtlichen Aspekten auch eher von
nachgeordnetem Interesse. Auch unsere Referenten wer-
den sich in der Mehrzahl auf die jeweilige Rolle ihrer
Objekte in dieser Wissenschaftsgeschichte beziehen als
auf ihre baugeschichtliche Stellung, obgleich dieser Be-
deutungshorizont gerade fiir uns als Denkmalpfleger und
Erbeverwalter fiir die Beurteilung der Erhaltungswiir-
digkeit nicht unbedeutend ist. Ich bin allerdings sehr
froh, dass die Reihe der Vortridge auf alle wichtigen
Aspekte dieses Kulturerbes eingeht, denn fiir eine er-
folgreiche Evaluierung des kulturellen Wertes wird ei-
ne moglichst umfassende Herangehensweise ausschlag-
gebend sein. Zum Erbe gehoren ja nicht nur die Bauten,
sondern vor allem die Instrumente und selbstverstand-
lich auch die Archive, konkret der Bestand an Samm-
lungen von Himmelsfotografien und Daten, die mit Hilfe
dieser Instrumente gewonnen wurden.

Unsere Tagung legt ihren Focus auf den wissenschaft-
lichen Umbruch von der klassischen Astronomie zur
Astrophysik in der zweiten Hilfte des 19. und zu Beginn
des 20. Jahrhunderts, auf die zu dieser Zeit entstandenen
und diesen Umbruch beschleunigenden Observatorien,
auf die Frage ihres Wertes als Kulturerbe und die Auf-
gaben der Erhaltung, Konservierung und Restaurierung
der Bauten und Instrumente und Archive.

Wenn ich von unserer Tagung spreche, so deshalb,
weil sie ein Gemeinschaftswerk von mehreren Institu-
tionen ist, aber vor allem zweier iiberaus fleifsiger Perso-
nen. Es war wesentlich die Arbeit von Frau Prof. Dr.
Gudrun Wolfschmidt, die als Koordinatorin des For-
schungsschwerpunkts Geschichte der Naturwissenschaf-
ten, Mathematik und Technik, aber auch als Vorsitzen-
de des Férdervereins Hamburger Sternwarte e. V. diese
Tagung inhaltlich vorbereitet und die Kontakte in alle
Welt gekniipft hat. Thr gebiihrt dafiir unser grofser Dank.
Dass wir an der Universitdt einen solchen Forschungs-
und Arbeitsschwerpunkt besitzen, ist nicht nur fiir die
Sternwarte ein grofses Gliick. Die andere fleiffige Person
ist Ilka von Bodungen aus unserer Behorde fiir Kultur,
Sport und Medien, die Frau Wolfschmidt bei der Or-
ganisation der Tagung hilfreich zur Seite stand. Auch
danke dafiir. Sie beide haben das wunderbar organisiert.
Dank auch den Unterstiitzern, und Forderern als da sind

die Buhck-Stiftung, die Kérber-Stiftung, die Bergedorfer
Zeitung und die Senatskanzlei Hamburg. Ich bin sicher,
dass wir durch die verdienstvolle Miihe der beiden Orga-
nisatorinnen und die Forderer eine ertragreiche Tagung
vor uns haben, fiir deren Verlauf ich Thnen nun alles
Gute wiinsche.

Vielen Dank.
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Figure 2.1: Visit of Louis XIV and Colbert to the Académie des Sciences in the Jardin du Roi, title page for Claude

Perrault, Mémoires pour servir a l’histoire naturelle des animaux, 1671, engraving by Goyton after
Sébastien Le Clerc.



2. Opening lecture: The Observatory of the Sun King

and Classical Astronomy

Michael Petzet (Munich, Germany)

At the start of an international symposium on observa-
tories around 1900, at the turning-point “from classical
astronomy to modern astrophysics”, it might make sense
to look back briefly at the creation of the Paris Observa-
tory, one of the most important classical observatories
— a unique testimony to an era dominated by the Sun
King Louis XIV. During this era revolutionary innova-
tions also took place in the field of astronomy. The
Paris Observatory, a chief work of Claude Perrault,!
the architect of the Louvre colonnade, appears in the
background of an illustration of the Optics in Charles
Perrault’s Cabinet des Beaux-Arts (fig. 2.2, p. 26).2

The foundation of the observatory was the imme-
diate consequence of the foundation of the Académie
des Sciences by Colbert in 1666: “La premiére chose
que M. Colbert fit entendre a ceux qui furent choisis et
dans la France et dans les pays estrangers pour com-
poser cette académie, fut ... que pour un observatoire,
dont l’astronomie ne pouvoit se passer, ils n’avoient qu’a
choisir un lieu qu’ils jugeassent propre pour y bien ob-
server, et qu’aussytost il y seroit construit un édifice qui
non-seulement surpasseroit en grandeur; en beauté et en
commodité les observatoires d’Angleterre, de Danemark
et de la Chine, mais, ce qui estoit tout dire, qui répon-
droit en quelque sorte a la magnificence du prince qui le
faisoit bastir.”

At first there were plans to erect the observatory
on Montmartre. However, due to smoke formation
above the city there was only limited visibility at this
site. Therefore, instead a site was chosen at the exit
of Faubourg Saint-Jacques. In a solemn ceremony on
21 June 1667, the day of the solstice, the astronomers
and mathematicians of the Academy drew the meridian
on a stone and thus defined the exact position of the
building: “Comme ce batiment devait étre tout savant,
et qu’il était principalement destiné auzx observations as-
tronomiques, on voulut qu’il fit posé sur une ligne Méri-
dienne et que tous ses angles répondissent & certains
Asimuths. Les mathématiciens tirérent une Méridienne
et huit Asimuths avec tout le soin que leur pouvaient
inspirer des conjectures si particuliéres ... Toutes ces
observations furent la consécration du lieu.” Together
with the most renowned scientists of the time, among
them the astronomers and mathematicians Jean Pi-

card, Adrien Auzout and Gilles Personne de Roberval,
the physicists Christiaan Huygens and Edme Mariotte,
Claude Perrault, the physician and versatile scientist
concerned also with architectural designs, was also ac-
cepted at the Academy. As early as on 15 January 1667
he had presented to the Academy newly drafted work
programmes on anatomy and botany.’

The title page of his Mémoires pour servir o l’histoire
naturelle des animaur of 1671 (fig. 2.1, p. 24)° shows
a visit of Louis XIV and Colbert to the scholars of the
Académie des Sciences in the Jardin du Roi. In addition,
the view from the window shows the observatory under
construction, “moved” by the illustrator close to this
garden. As a member of the Academy familiar with all
kinds of scientific experiments, Perrault was considered
by Colbert to be ideal for the planning of a building for
scientific purposes, also in view of the fact that in 1667
he was commissioned to translate Vitruvius and became
member of the Petit Conseil that since April had to deal
with the designs for the Louvre facade. The perspective
view of the first project of 1667 (fig. 2.3, p. 27),” a design
by his own hand, is closely related to a perspective view
of the Louvre in the Bibliothéque Nationale, drawn at
the latest at the beginning of the following year.

The design of the first project cannot be understood
without the scientific purpose of the building, which
Claude Perrault explained on the margin of one of the
plans destroyed in the fire of the Tuileries in 1871: “Le
bastiment de I’Observatoire est construit de telle sorte
qu’il peut suppléer tout seul a tous les principaux in-
strumens d’astronomie dont on se sert pour les observa-
tions. La situation donne une ligne méridienne dans
l’étage haut, depuis la fenestre du milieu qui regarde
le midy jusqu’a celle qui regarde le septentrion, de 17
toises de longeur, la plus juste qui se puisse faire. Les
deux pavillons octogones sont coupés de maniére qu’un
de leurs pans donne le lever du soleil au solstice d’hyver;
et lautre son coucher au mesme solstice ; qu’un autre
donne le lever du soleil a I’équinoxe et l’autre le coucher
au mesme équinoze; que deux autres pans donnent ['un
le lever du soleil d’esté et l’autre le coucher du mesme
soleil. ™

The centre of the building is defined by a shaft for a
spiral staircase leading down to the underground corri-
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Figure 2.2: Illustration of the Optics, in Charles Perrault’s Cabinet des Beauz-Arts, 1690, in the background the observatory,
engraving by Louis Stmmoneau after Nicolas Corneille.

dors. Through circular openings in the vaults this shaft
continues up to the roof terrace. Although the old guide-
books were mistaken to believe that this 55-metre shaft
enabled one to see the stars in full daylight,” Claude
Perrault claimed that without the aid of an instrument
it could indicate the zenith: “Le trou ou ouverture qui
perce I’Observatoire depuis le fond des carriéres jusqu’au
dessus de la terrasse donne juste le zénith, sans qu’on
ayt besoin pour tout cela de quart de cercle ni d’aucun
autre instrument.”9

The development of the first design was most likely
accompanied by a lively discussion between Perrault and
his colleagues at the Academy of Sciences. It is cer-
tain that only the famous Uranienburg of Tycho Brahe
came into question as a starting point for the planning
of the Paris Observatory, since at that time even well-
known astronomers had to content themselves with rel-
atively primitive observatories — e. g. Johannes Hevelius
in Danzig, who made his observations from a platform
erected around 1660 on top of the roofs of three houses
— and since the Round Tower in Copenhagen erected in
1642 under Christian IV, a simple seven-storey watch
tower of 15m diameter, can still be considered as ex-
emplary. The observatory on the island of Hven near
Copenhagen, which Brahe called Uranienburg after the
Muse of Astronomy, had already long disappeared at
the time of Perrault. Nonetheless, in his works the as-
tronomer Brahe described the appearance of the build-
ing, erected between 1576 (laying of the foundation
stone) and 1581, and illustrated them with woodcuts —
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view of the main building, plan of the ground floor and
overall view (fig. 2.4, p. 28).!! Immediately after Brahe
left the island in 1597 the observatory fell into disrepair
and was dismantled by the island’s inhabitants; only the
foundations were excavated in 1901/02.

With laboratories in the cellar, the astronomer’s
apartment and the library on the ground floor, and
guest rooms for King Frederic IT and his wife Sophie on
the upper storey the Uranienburg had to fulfil similar
additional functions as the Paris Observatory. In the
modern reconstruction the round room in the axes of
coordinates is open right up to the ceiling of the cupola’s
octagonal tambour that crowns the building. The north
tower of Perrault’s first project appears like a deliberate
quotation of the rectangular porch on the east fagade of
the Uranienburg with its chamfered corners on the upper
storey. Finally, an underground corridor is mentioned
which was constructed to connect the Uranienburg with
Brahe’s “Stjerneborg”, an underground observatory in-
stalled in 1584 in a hill further south. The Stjerneborg’s
loosely arranged and circular-shaped observatories of
different diameters seem to anticipate the modern ob-
servatories of our time.'?

In connection with this reference to Tycho Brahe’s
Uranienburg Paris also intended to continue the obser-
vations of the restaurateur de l’astronomie'® and for
that purpose sent Jean Picard to Copenhagen in 1671.
Picard was commissioned to make measurements on the
grounds of the destroyed Uranienburg to determine the
relation between the meridian there and in Paris.



Figure 2.3: Claude Perrault, first project for the Paris Observatory, perspective view of 1667 with the terrace and the

south facade.

This was a prerequisite for an exact comparison be-
tween the new observations of French astronomers and
Brahe’s old observations. Picard was able to buy
Brahe’s original manuscript for Paris.'* However, if
on the title page by the engraver Duflos!® the Paris
Observatory is shown between the Uranienburg and the
Round Tower in Copenhagen (fig. 2.5, p. 29), this is
not so much a reference to the important old tradition
of the building’s appearance. Instead, this is done to
emphasise Louis XIV’s observatory as the source of a
new tradition.

According to Colbert’s above-quoted demand this ob-
servatory was to exceed all others en grandeur, en beauté
et en commodité. In fact, the exterior of the Uranien-
burg with its domes and conical broach roofs of the var-
ious observation stations, decorated by Tycho Brahe’s
Dutch architects (the court architects of Danish King
Frederic II, at first probably Hans von Paschen, later
Hans van Stenwinkel) did not have anything of the noble
simplicité, which Perrault used by avoiding the order
of columns and structuring the flat, closed block with
rows of round-arched windows, thus giving the building
a “Roman” appearance. In a way, he wanted to create
a classical observatory without a direct classical model
— en attendant que les somptueux Edifices que S. M. fait
construire en France soient en état de servir eur-mesmes
de modele a la posterité...'® Therefore, Perrault also
published Sébastien Le Clerc’s engravings of the plans
and views of the observatory in his Vitruvius (fig. 2.6
and fig. 2.7, p. 30 and 31).17

Already Florent le Comte remarked on the observa-
tory’s austere and fortification-like architecture, which
in fact was intended by Louis XIV to serve as a model
for new architecture: L’Observatoire basti ... d’une
forme qui plait sans le secours des ornements est une
modelle d’Architecture militaire,'® — the model of an ar-
chitecture whose austere forms were related to Vauban’s
fortifications built at the same time, the only difference
being that Vauban’s star-shaped ground plans took into
account the course of the aggressors’ bullets and not the
course of the stars. The verso of the medal coined on the
occasion of the laying of the foundation stone (fig. 2.8
below, p. 32) shows — quite in accordance with this
approach — the observatory at the top of two terraces
that appear like a steep rock plateau, the south fagade
being crowned by a gigantic, cannon-like telescope, in
addition the motto SIC ITUR AD ASTRA. According
to the explanation of a contemporary engraving by A.
Perelle, who showed the completed observatory with
great numbers of scientists at work (fig. 2.9, p. 33), the
building with its towers dominating the terrace in the
south is evocative of a citadel, — a citadel of the sciences,
where for the glory of the Sun King instead of canons the
sky is to be conquered with telescopes. In fact, the satel-
lites of Saturn discovered later by Cassini were named
“satellites ludovicae” in honour of Louis XIV. Thanks
to the sciences the Sun King could conquer the world
by conquering the sky, as astronomy found its most
important application in geography and navigation.
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Figure 2.4: Fast view and ground plan of the Uranienburg In: Tycho Brahe: Astronomiae Instauratae Mechanica, 1598.



Figure 2.5: Title page for Giovanni Domenico Cassini: De l'origine et du progrés de I’Astronomie, 1731.

The walls of the observatory had already been erected
up to the height of the first floor when Gian Domenico
Cassini (1625-1714) arrived in Paris on 4 April 1669.2°
The astronomer in the service of Pope Clemens IX
was the only one among Europe’s most renowned as-
tronomers to respond to Colbert’s calling (Colbert
had also invited Leibniz, Hartsoeker, Tschirnhausen,
Hevelius, Viviani and Newton). Cassini, who would
have preferred to pull down Perrault’s three towers,
asked for a spacious hall on the second floor: “’aurais
voulu que le batiment méme de I’Observatoire eit été un
grand instrument, ce que l’'on ne peut pas faire & cause
de ces tours qui, d’ailleurs, étant octogones, n’ont que
de petits flancs coupés de portes et de fenétres. C’est
pourquoi je proposai d’abord qu’on m’élevdt ces tours
que jusqu’au second étage, et qu’au-dessus on batit une
grande salle carrée, avec un corridor découwvert tout a
Uentour ... Mais ceux qui avaient travaillé au dessin
de I’Observatoire opinaient de l’exécuter conformément
au premier plan qui en avait été proposé ; et ce fut en
vain que je fis mes représentations a cet égard et bien
d’autres encore.”?!

It seems Perrault and Cassini, each in his own way,
wanted to make this building an outstanding instrument
of astronomy. However, contrary to the architect the
astronomer wanted the magnificence to be completely
subordinated to the commodité. Besides, Cassini’s al-
legations were almost inevitable, since the foundation
of the observatory took place in an era when Picard’s
and Auzout’s new instruments replaced Tycho Brahe’s
old instruments. These were innovations that Perrault

could not yet take into consideration in his first design.
Basically, astronomers could not ask for much more
than a tall building, from where the whole sky could be
seen. The Greenwich observatory erected by Christo-
pher Wren only a few years later, 1675/76, for the first
royal astronomer John Flamsteed does have a spacious
hall on the upper storey, above the astronomer’s apart-
ment, as Cassini had requested; however, in comparison
to its Parisian forerunner it is much smaller and sim-
pler.22. Furthermore, according to its original determi-
nation the Paris observatory was not merely intended for
the astronomers but for all colleagues at the Academy of
Sciences. Therefore, it had to provide space for meetings
of the Academy. The underground corridors and the
foundations of the terraces were particularly suitable for
physical and chemical experiments.

The final layout of the observatory with the hall on the
upper storey as an afterthought was developed as a re-
action to Cassini’s criticism. The observatory’s exterior
was completed in 1672 with the relief in the pediment
and the trophies on the south facade made by the sculp-
tor Francesco Temporiti. Even after Cassini had moved
into the observatory in 1671 for several years there were
still craftsmen working on the interior. The official date
of completion was 1 May 1682 when Louis XIV paid a
visit to the observatory. As architect of the observatory
Claude Perrault had created a monument that owing
to its “simplicité”, adequate for the building’s use as a
scientific instrument, could still be considered a model
in the late 18" century: “Cet édifice dont la masse,
l’ensemble et les détails portent ce caractére simple et
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Figure 2.6: Plate II of Perrault’s Vitruvius (1673), ground plan of the second storey and elevation of the obser-
vatory’s south facade, engraving by Sébastien Le Clerc.
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Figure 2.7: Plate III of Perrault’s Vitruvius (1673), longitudinal section and perspective view from the north, en-
graving by Sébastien Le Clerc.
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Figure 2.8: Medal for the laying of the observatory’s foundation stone, 1667.

noble, qui convient & la science et aur usages auxquels
il est consacré, est un de ces monuments publics qui
caractérisent le mieux le godt et le génie du siécle de
Lowis XIV.™3

What this building meant for the Sun King, who was
always intent on “grandes choses”, is probably summed
up best in the Voyage d’Uranienbourg by Abbé Jean
Picard, Perrault’s colleague at the Academy of Sci-
ences: “On peut dire que [’Astronomie a pour objet ce
qu’il y a de plus grand dans ’Univers: aussi a-t-elle
et todjours l'avantage de trouver accés aupres des plus
grands Monarques; € Sa Majesté a bien voulu faire voir
le soin particulier qu’Elle prend pour l’avancement de
cette noble Science, en faisant bastir un Observatoire,
qui parmi les Arcs de triomphe & les trophées demeurera
comme une marque éternelle du Regne heureuzr de Lotis
le Grand.”?*

1. Petzet (1967). Petzet 2000, S. 355-397.

2. Perrault, Charles: Le Cabinet des beaux Arts, 1690. —
On the history of the Paris Observatory see also Wolf
1902. Débarbat et al. 1984.

3. Perrault, Charles: Pourquoy et comment l’observatoire a
esté basty. Mémoire of August 1667, after Clément
1861-1873, V, pp. 515-516. — On the foundation
of the Académie des Sciences see also Perrault: Mé-
moires de ma vie, publ. par Bonnefon 1909, p. 42 ff.

4. Histoire de I’Académie des Sciences, vol. I, p. 43.

5. See in detail Picon, Antoine: Claude Perrault, 1613—
1680, ou la curiosité d’un classique, 1988, pp. 44-52.

6. Title page for Claude Perrault: Mémoires pour servir
a D’histoire naturelle des animaux, Paris 1671-1676,
engraving by Goyton, signed S. Le Clerc in. et f. and
Goyton ex.
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10.

11.

12.

13.

14.
15.

16.

. Brice, Germain:

. BN, Estampes, Va. 304 I, no. 69 (red no. 1730), perspec-

tive view of the first project with the terrace and the
south fagade of the observatory: pen drawing, 305 x
393 mm, at the top title written by Claude Perrault:
Eleuation perspectiue de [’obseruatoire.

. Description on the margin of the lost “plan principal”.

Clément 1861-1873 (see note 3), vol. V, p. 516.

Description nouvelle de Paris, 1684,
p. 101: “On dit qu’il a esté fait exprés pour voir les
Astres en plein jour, cependant personne ne les a v
Jusqu’a présent, quoique l’on y eut souvent regardé.”

Description on the margin of the lost “plan principal” (see
note 8).

The oldest illustration with east elevation of the main
building, plan of the ground floor and overall view
can be found in a woodcut that Tycho Brahe sent
to his benefactor, Landgrave Wilhelm IV of Hessen
(illustration in Dreyer: Tychonis Brahe Dani Opera
Omnia, vol. VI. Hauniae 1919, pp. 348-349). This
was followed by similar woodcuts in Brahe’s FEpisto-
larum Astronomicarum Liber Primus of 1596 (Dreyer
1919, vol. V, pp. 138, 142). An exact reconstruction
with ground plans, elevations and sections, taking into
consideration Brahe’s information and the excavation
results was attempted by Christensen and Becket: Ty-
cho Brahe’s Uraniborg and Stjerneborg on the island
of Hveen. London, Copenhagen 1921.

Ground plan and view of the Stjerneborg in Brahe’s
Epistolae astronomicae (1596) and in Astronomiae
instauratae mechanica (1598); Dreyer 1919, vol. VI,
pp- 293f; vol. V, p. 146.

Cassini: De 'origine et du progrés de I’ Astronomie, 1731,
p- 29.

Picard: Voyage d’Uranienbourg, 1731, p. 61ff.

Title page for Cassini: De l'origine et du progrés de
I’Astronomie, 1731 (see footnote 13), signed Cl Duflos
fecit.

Perrault, Claude: Les dix Livres d’Architecture de Vit-
ruve, 1684, preface.
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Figure 2.9: View of the observatory from the south, engraving by Adam Perelle.

17. Perrault, Claude: Les dix Livres d’Architecture de Vit-
ruve, Paris 1673, plates II and III, signed Le Clerc
sculp. (pp. 10-13); Perrault, Vitruve, 1684, plates II
and III (pp. 13 and 15).

18. Comte, Florent le: Cabinet des
d’Architecture, Peinture etc., 1699.

19. View of the observatory from the south, signed Perelle
fecit.

20. For Cassini’s life and work see Wolf: Observatoire, 1902
(see footnote 2); Brazza 1941, pp. 35-64; Débarbat et
al. 1984 (see footnote 2), p. 9ff.

21. Cassini, Jean-Dominique: —Mémoires pour servir a
I’histoire des sciences et a celle de I’Observatoire de
Paris. Paris 1810, p. 293, quoted after Clément V,
p. 516.

22. On the Greenwich observatory see Sekler: Wren and his
place in European architecture, 1954, p. 147.

Singularités

23. Thiéry: Guide des amateurs et des étrangers voyageurs
a Paris, vol. II. Paris 1787, p. 265.

24. Picard: Voyage d’Uranienbourg, 1731 (see footnote 14),
p. 65.
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Figure 3.1: Ulug Begs (1894-1449) sextant of 40m radius, Samarkand Observatory, Uzbekistan (© UNESCO)



3. UNESCO Thematic Initiative “Astronomy and World

Heritage”

Anna Sidorenko-Dulom (UNESCO World Heritage Centre, Paris, France)

3.1 Introduction

The Convention concerning the protection of cultural
and natural World Heritage of 1972 provides a unique
opportunity to preserve exceptional properties world-
wide and to raise awareness about scientific concepts
linked to these properties.

The mission of UNESCO regarding World Heritage
consists of assisting the States Parties to this Convention
to safeguard sites inscribed on the World Heritage List,
to support activities led by States Parties in the preser-
vation of World Heritage, and to encourage international
cooperation in heritage conservation.

The World Heritage Committee adopted in 1994 the
Global Strategy whose objective is to establish a rep-
resentative and balanced World Heritage List, to fully
reflect the cultural and natural diversity of heritage of
outstanding universal value.

Considering that properties related to science are
among the most under-represented on the World Her-
itage List and recognizing the absence of an integrated
thematic approach for sites which have a symbolic or
direct connection to astronomy, the UNESCO World
Heritage Centre, in close consultation with States Par-
ties and Advisory Bodies, has elaborated the Thematic
Initiative “Astronomy and World Heritage”.

3.2 Astronomy and World Heritage

Created by an international multidisciplinary expert
group! within the framework of the Global Strategy, as a
pilot activity for the identification of the sites connected
with astronomy, as well as recognized by an expert work-
ing group on scientific heritage,? the Thematic Initiative
on Astronomy and World Heritage, aims to establish
a link between Science and Culture towards recogni-
tion of the specific values of properties connected with
astronomical observations dispersed throughout all the
geographical regions of the world, not only scientific but
also as a testimony of traditional community knowledge.

3.3 Why “Astronomy” and “World
Heritage”

The cosmos have captivated the imagination of civiliza-
tions throughout the ages. The efforts of those cultures
to understand or interpret what they see in the sky are
often reflected in their architecture, petroglyphs, and
other cultural representations.

Properties relating to astronomy stand as a tribute
to the complexity and diversity of ways in which people
rationalized the cosmos and framed their actions in ac-
cordance with that understanding. This includes, but is
by no means restricted to, the development of modern
scientific astronomy. This close and perpetual interac-
tion between astronomical knowledge and its role within
human culture is a vital element of the outstanding uni-
versal value of these properties.

Understanding the role of these properties connected
with astronomy, as well as promoting them through pub-
lic awareness-raising campaigns, are crucial and vital
steps in our common efforts to safeguard them for future
generations.

3.4 Implementation Strategy

The proposal of the Thematic Initiative on “Astronomy
and World Heritage” was finalized during the first meet-
ing of the representatives of the scientific community
of twelve States Parties, ICOMOS and NASA (Venice,
Italy, March 2004), and presented during the 29th ses-
sion of the World Heritage Committee (Durban, South-
Africa, July 2005).

The World Heritage Committee in July 2005 re-
quested the Director of the World Heritage Centre to
explore further this Thematic Initiative as a means to
promote, in particular, nominations which recognize and
celebrate achievements in science. The World Heritage
Centre launched an appeal to States Parties to con-
tribute to the implementation of this Initiative. Numer-
ous National Focal Points in charge of its implemen-
tation were designated world-wide and participated to
the elaboration of the first proposal of the integrated
implementation strategy of the Initiative.
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Figure 3.2:

Jaipur Observatory (Jantar Mantar), India, built under Maharaja Sawai Jai Singh (1688-1744)



At its 32nd session (Quebec City, 2008) the World
Heritage Committee examined this integrated imple-
mentation strategy, as well as information document on
Thematic Studies, including the Heritage of Astronomy.

This implementation strategy of the Initiative could
be applied through the following three broad phases:

e Phase I aims at (a) acquiring an in-depth knowl-
edge of the outstanding properties connected with
astronomy in all geographic regions through their
identification, study and inclusion of the most
representative of these properties on the national
tentative lists; (b) creating networks of coopera-
tion between scientific communities, governmental
bodies and site managers; (¢) developing pilot-
project on serial transnational nominations.

e Phase II aims at (a) promoting the most out-
standing of these properties which recognize and
celebrate achievements in science through their
inscription on the World Heritage List; (b) pro-
moting international cooperation in order to safe-
guard and promote these properties; (c) provid-
ing a platform for capacity building; (d) raising
public-awareness.

e Phase III aims at (a) fine-tuning the results of the
research and capacity building activities; (b) en-
suring the sustainability of results; (¢) monitoring
the ongoing development of pilot projects.

The Executive Board of the International Astronom-
ical Union (IAU) unanimously adopted the proposal to
establish an official partnership with UNESCO within
the framework of this World Heritage Initiative in or-
der to facilitate the identification and nomination pro-
cess of astronomical properties. The Memorandum of
Understanding between UNESCO and IAU within the
framework of this Initiative will be signed on 30 October
2008. The International Astronomical Union created in
1919, will provide through its bodies composed by 9.000
experts from 70 countries, the scientific expertise in the
field of Astronomy required for the implementation of
this Thematic Initiative worldwide.

The establishment of tripartite collaboration between
UNESCO, ICOMOS and TAU in order to provide the
necessary expertise to the State Parties for the iden-
tification and nomination of properties connected with
astronomy on the World Heritage List is in process. The
Thematic study on the Heritage of Astronomy associ-
ated to the UNESCO thematic initiative “Astronomy
and World Heritage” would be developed in the con-
text of the recent interest in the review of the relation-
ship between heritage of sciences, traditional community
knowledge and the World Heritage Convention.

3.5 The Database

In order to facilitate the collaboration between different
national and international experts, the World Heritage
Centre created, thanks to financial support of the Royal
Astronomical Society of the United Kingdom, the struc-
ture of the first visual and documentary Data Base of
sites related to astronomy on the Web site of the World
Heritage Centre.3

This data base could be used as a tool for the inven-
tory, research, management and pooling of information
as well as provides a network to share knowledge for
all international, national cultural and scientific insti-
tutions, as well as NGO’s, involved in the development
and implementation of the Initiative.

A public web page was also created in order to in-
crease the visibility of the cultural World Heritage sites
which have a link to astronomical observations.*

3.6 Conclusion

The UNESCO Thematic Initiative “Astronomy and
World Heritage” offers States Parties a possibility to
evaluate and recognize the importance of this specific
heritage, in terms of enrichment of the history of hu-
manity, the promotion of cultural diversity and the de-
velopment of international exchanges.

Amongst the cultural activities of UNESCO, the The-
matic Initiative on Astronomy and World Heritage is
to date the only cultural activity created in accordance
with the Resolution of the 33rd session of the UNESCO
General Conference, in support of the 2009 — Interna-
tional Year of Astronomy which provides an opportunity
to raise public awareness, especially with young people
about scientific heritage and to enhance the links be-
tween science, education, culture and communication.

1. 2003 — First presentation of the pilot project “Archaeoas-
tronomical sites and observatories” (UNESCO World
Heritage Centre); 2004 — First International Expert
Meeting on elaboration of the Implementation Strat-
egy of the Thematic Initiative “Astronomy and World
Heritage” (UNESCO Venice Office).

2. 2008 — Expert Workshop “World Heritage: Science and
Technology” (London, UK).

3. http://whc.unesco.org/pg.cfm?cid=281\&id\_group=
21.

4. http://whc.unesco.org/pg.cfm?cid=281\&id\
_group=21\&s=home; http://whc.unesco.org/en/
activities/19/.
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Figure 4.1: The famed rust-less iron pillar installed in Delhi in about 1233 CE was originally erected as a
gnomon in Udaigiri, central India, located on tropic of Cancer. The gnomon, built about 400 CE
was designed to cast shadow in the direction of the passage to temples, on summer solstice day.

(Photo courtesy R. Balasubramaniam)



4. Astronomical Heritage: Towards a Global Perspective

and Action

Ragesh Kochhar, International Astronomical Union (IAU)

This international symposium is taking place in the
400th year of the chance invention of telescope. The
accidental discovery in 1608 of a combination of lenses
by the Dutch optician Hans Lippershey may belong to
the realm of romance of history. But the next year when
Galileo made the world’s first designer telescope and
turned it skywards, he initiated a revolution the impact
of which has gone beyond astronomy and science.

Homo Sapiens is an astronomical species. Ever since
humans learnt to walk upright they have looked at the
sky and wondered. The sky has remained the same
but its meaning as well as significance has continually
changed. To begin with, the sky was a divinity to be
feared and appeased. It then became a phenomenon
to be observed and utilized. And finally now it has
been reduced to be an object of study and a labora-
tory for testing our scientific theories. In the course of
time as the human intellect gradually gained sophistica-
tion, humankind also reworked its equation with nature.
From estimating angles to measuring distances our un-
derstanding of the skies has indeed deepened, literally
and figuratively.

Astronomy today is at the cutting edge of intellec-
tual enquiry and, at its most glamorous, a child of high
technology. But it is more than a branch of modern sci-
ence. It is a symbol of the collectivity and continuity of
humankind’s cultural heritage. This mixture of science
and culture is astronomy’s strength as well as dilemma.
Strength, because support for astronomy transcends all
boundaries; dilemma, because this support transcends
science also.

As is well known it is very difficult to define things. It
has been said that definition should emerge from actual
practice. This is largely true. But there are times when
concepts need to be defined properly so that future ac-
tions can be given a direction. When we were in school
we were told in the English class that the word his-
tory has no plural. Now I realize that we were wrongly
taught. I am inclined to go to the other extreme and
assert that there is no history only histories.

That is why today the trend is to use the term heritage
as in the title for this symposium. Heritage can be seen
as the sum total of histories. And yet for the sake of
developing a global perspective and planning combined
action we must try to develop a universal history.

Elsewhere I have used the term Cultural Copernican-
ism. Just as Copernican principle in cosmology tells
that the universe does not have a preferred location or
direction, Cultural Copernicanism would imply that no
cultural or geographical area or ethnic or social group
can be deemed to constitute a benchmark for judging
and evaluating others. Within this framework how do
we deal with the past? Past should not be pitted against
the present. It must be conceded that modern astron-
omy is the terminus of an evolutional track. Astronomy
(as well as science in general) should be seen as a multi-
stage civilizational cumulus where each stage builds on
the knowledge gained in the previous stages and in turn
leads to the next. In various stages there are invariably
deed ends which should be handled with sensitivity. In
this context it would be useful to keep in mind a wise
statement by Henry David Thoreau: “A man is wise
with the wisdom of his time only, and ignorant with its
ignorance.”

History is an exercise in reconstructing the past that
is carried out in the present with an eye on the fu-
ture. Thus paradoxical as it may seem history is an
instrument that converts the past into a bridge between
the present and the future. More specifically, history
of astronomy is an enquiry into how human perception
of their cosmic environment has evolved with time. It
is relatively an easy matter to discuss the history of
modern astronomy as western astronomy. But if we
wish to advance the cause of astronomy, if we wish
to see world-wide development of astronomy, we must
place post-Galilean developments in a wider spatial and
temporal context. Some relevant details of the activities
planned by the International Astronomical Union and
the United Nations in commemoration of International
Year of Astronomy 2009 will be provided.
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Figure 5.1: Astronomy park Hamburg Observatory (Hamburg Observatory)
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5. Cultural Heritage of Observatories and Instruments —
From Classical Astronomy to Modern Astrophysics

Gudrun Wolfschmidt (Hamburg, Germany)

Abstract

Until the middle of the 19" century positional astronomy
with meridian circles played the dominant role. Pulkovo
Observatory, St. Petersburg, was the leading institution for
this kind of research. The design of this observatory was
a model for the construction of observatories in the 19"
century. In addition, in Hamburg Observatory and in some
other observatories near the coast, time keeping and teaching
of navigation were important tasks for astronomers.

Around 1860 astronomy underwent a revolution. As-
tronomers began to investigate the properties of celestial
bodies with physical and chemical methods. In the context
of “classical astronomy”, only the direction of star light was
studied. In the 1860s quantity and quality of radiation were
studied for the first time. This was the beginning of mod-
ern “astrophysics”, a notion coined in 1865 by the Leipzig
astronomer Karl Friedrich Zollner (1834-1882).

It is remarkable that many amateurs started this new as-
trophysics in private observatories but not in the established
observatories like Greenwich, Paris or Pulkovo. In Ger-
many this development started in Bothkamp Observatory
near Kiel, with Hermann Carl Vogel (1841-1907), strongly
influenced by Zollner. An important enterprise was the foun-
dation of the Astrophysical Observatory in Potsdam, near
Berlin, in 1874 as the first observatory in the world dedicated
to astrophysics — a foundation that inspired others. Impor-
tant innovations and discoveries were made in Potsdam.

The new field of astrophysics caused, and was caused
by, new instrumentation: spectrographs, instruments for as-
trophotography, photometers and solar physics instruments.
In particular, the glass mirror reflecting telescope was recog-
nised as a more important instrument than a large refrac-
tor; for the new observatory in Hamburg-Bergedorf a 1-m-
reflector, the fourth largest in the world, made by Zeiss of
Jena, was acquired in 1911.

Another change was made in the architecture, the idea of a
park observatory came up, as in the case of Nice Observatory,
Hamburg-Bergedorf and in America. Finally the Schmidt
telescope was the most important and influential invention
in the Hamburg Observatory.

In the last quarter of the 19*" century only a few centres
of astrophysics existed in the world. Besides Potsdam one
should mention Gottingen, Heidelberg, Bonn and Hamburg
in Germany, then observatories in Hungary, Italy, England
and France and late, around 1900, also in the United States
and India.

The change from classical astronomy to modern astro-
physics can be seen very well in the case of the Hamburg

Observatory around 1900 — concerning the choice of instru-
ments, the architecture and the idea of the astronomy park;
all this is an important cultural heritage connected with
observatories of this time.

5.1 Navigation, Timekeeping and
Astronomy

In some observatories near the coast, time keeping and
teaching of navigation were important tasks for as-
tronomers. Famous examples are Greenwich Observa-
tory, the Naval Observatory in Washington D.C. and
Real Observatorio Astronémico de la Armada in San
Fernando, founded in 1753 in Cadiz.!

Already in the 18" century two private observato-
ries in Hamburg were dedicated to the close connec-
tion between astronomy and navigation, for example the
Baumhaus near the old inner port of Hamburg, founded
by Johann Georg Biisch (1728-1800) in 1790.2 The bal-
cony was used for observing the stars and for teaching
navigation.

Also in the 19*" century in Hamburg Observatory
astronomical research was combined with a school for
navigation. The observatory was founded by Johann
Georg Repsold (1771-1830) in 1802, the new building
was erected by the architect Hinrich Anton Christian
Koch (1758-1840) in 1825 near Millerntor (cf. fig. 36.1,
p. 316).% It had two domes, an unusual case, but it
was dedicated to astronomy and navigation respectively.
In 1833 the institution was taken over by the State of
Hamburg. In the context of navigation — time keeping
and chronometer testing played an important role in the
time of George Riimker (1832-1900), director in Ham-
burg Observatory from 1857/67 to 1900. Chronometer
makers started their firms in England and France, but
also in Hamburg and Altona.*

Time keeping played always an important role for nav-
igation; accurate time was needed for the exact determi-
nation of longitude. Time was determined by observing
meridian transits of stars in the observatories:

“Lord Commissioners of the Admiralty hereby give no-
tice, that a time-ball will henceforth be dropped, every
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day, from the top of a pole on the Fastern turret of
the Royal Observatory at Greenwich, at the moment
of one o’clock PM mean solar time. By observing the
first instance of its downwards movement, all vessels in
the adjacent reaches of the river (Thames) as well as in
most of the docks, will thereby have the opportunity of
requlating and rating their chronometers. The ball will
be hoisted half-way up the pole, at five minutes before
One o’clock, as a preparatory signal, and close up at
two minutes before One.”

By command of their Lordships,
John Barrow (1764-1848) (1833)

Figure 5.2: Astronomy and Navigation: Observatory
Baumhaus near Baumwall in Hamburg (1790)
(model in HamburgMuseum) (Photo: Gudrun
Wolfschmidt)

The most famous time ball was erected in Green-
wich Observatory in 1833,> made of wood and painted
leather, later in 1919 replaced by an aluminium one.
The time-ball was dropped at one o’clock for setting the
chronometers on the ships — a public time signal, not
only for ships in London’s river and docks. It drops at
1pm because the astronomers were busy to determine
the time with the help of the midday sun.

Around 160 time-balls existed, about 60 are still
existing,® many in English speaking countries, e.g.
Portsmouth (1829), Royal Observatory at the Cape of
Good Hope (1836), Washington, D.C. (1845), Liver-
pool (1845), Nelson Monument on Calton Hill in Ed-
inburgh (1852), San Francisco (1852), Sydney (1858)
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in Australia, St. Helena and Mauritius Island, Karachi
in India, Lyttelton in New Zealand (1876), New York
(1877),” Canada, Amsterdam (1881) and Hong Kong
(1885). With the introduction of the radio time signals
(in Britain from 1924) time balls disappeared step by
step. In Germany time-balls existed besides that in
Hamburg (1876, made by Carl Bamberg of Berlin, in use
until 1934) the first in the Imperial Navy Observatory
(Kaiserliches Marineobservatorium) in Wilhelmshaven
(1874), then in Cuxhaven (1875), Bremerhaven, Bre-
men, Kiel (on the roof of the observatory), Swinemiinde
(now Swinoujscie, Poland), and Danzig-Neufahrwasser
(1894, now Gdansk, Poland).®

Figure 5.3: Astronomy and Navigation: Observatorio
Astronémico de la Armada in San Fernando,
founded in 1753 in Cadiz, built in 1798

5.2 Positional Astronomy with
Meridian Circles — Pulkovo as a
Model Observatory for the 19t
Century

Around 1800 surveying and mapping started for the
earth as well as for the sky. Coordinates of the stars in
the sky were measured carefully. In this context also the
Struve Arc should be mentioned, a chain of survey tri-
angulations stretching from Hammersfest in Norway to
the Black Sea, through ten countries and over 2,820 km
in the northern hemisphere; it is accepted as UNESCO
world heritage.

The Royal Observatory Greenwich is also the source
of the Prime Meridian, longitude 0°0’0”. In 1884, his
Prime Meridian for the world was adopted during the
International Meridian Conference in Washington D. C.
by 25 countries.

The determination of stellar coordinates is besides
time keeping and navigation another important task of
classical astronomy. Many examples of meridian circles
are still to be seen in several observatories in France
(Nice and others, Strasbourg) but also in Lisbon, Rio



de Janeiro or la Plata. This positional astronomy with
meridian circles played the dominant role in research in
Hamburg Observatory until the beginning of the 20"
century.9

Pulkovo Observatory, St. Petersburg, was the leading
institution for this kind of research. Characteristic is
facade with three domes, the middle one the prominent
one, and in addition there are the slits for the meridian
circle observations. The design of this observatory was
a model for the construction of observatories in the 19"
century. Examples can be found e.g. in Astrophysical
Observatory Potsdam, Yerkes Observatry and Potsdam-
Babelsberg.
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Figure 5.4: Greenwich time ball (1833) (Photo: Gudrun
Wolfschmidt)

5.3 The Rise of Astrophysics

Simon Newcomb (1835-1909) wrote in 1888:

“that the age of great discoveries in any branch of sci-
ence had passed by, yet so far as astronomy is concerned,
it must be confessed that we do appear to be fast reaching
the limits of our knowledge.”°
But he was wrong. In the second half of the 19*® century
a new, revolutionary branch of astronomy began to be
practised — the NEW ASTRONOMY — as Newcomb later
called it, in contrast to classical positional astronomy
and celestial mechanics. The main point of research
had crossed over from classical positional astronomy to
the new astrophysics.!!
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Figure 5.5: Hamburg time ball, Carl
Bamberg of Berlin (1876)
used until 1984 (Photo:
Gudrun Wolfschmidt)

Around 1860 astronomers began to investigate the
properties of celestial bodies with physical and chem-
ical methods: In 1859 Gustav Robert Kirchhoff (1824
1887) and Robert Wilhelm Bunsen (1811-1899) were
able to determine that certain terrestrial elements are
also found on the Sun. To that end they decomposed
solar light into the colours of the rainbow with a prism
and measured the dark lines in the spectrum. William
Huggins became a pioneer of astrophysics:

»I soon became a little dissatisfied with the routine
character of ordinary astronomical work, and in a vague
way sougt about in my mind for the possibility of re-
search upon the heavens in a new direction or by new
methods. It was just this time, when a vague longing
after new methods of observation for attacking many of
the problems of the heavenly bodies filled my mind, that
the news reached me of Kichhoff’s great discovery of the
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Figure 5.7: Meridian circle of Hamburg-Bergedorf observatory, A. Repsold € Séhne, Hamburg, 1909 (Photo right: Gudrun Wolf-
schmidt, Photo left: Hamburg Observatory)

true nature and chemical composition of the sun from its
interpretation of the Fraunhofer lines. This news was to
me like the coming upon a spring of water in a dry and
thirsty land. Here at last presented itself the very order
of work for which in an indefinite way I was looking —
namely, to extend mnovel methods of research upon the
sun to the other heavenly bodies.“'?

5.3.1 Change in Instrumentation —
Spectrographs and Photometers

Huggins described the change in his Observatory Tulse
Hill near London in 1862:
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“Then [1862] it was that an astronomical observatory
began, for the first time, to take on the appearance of
a laboratory: Primary batteries, giving forth noxzious
gases, ... a large induction coil ... several Leyden
jars; shelves with Bunsen burners, vacuum tubes, and
bottles of chemicals ... lined its walls. ...

In February 1863 the strictly astronomical character
of the Observatory was further encroached upon by the
erection, in one corner, of a small photographic tent,
furnished with baths and other appliances for the wet
collodion process.”3



Figure 5.8: Pulkovo Observatory, St. Petersburg (1839)
(Photo: Yang-Hyun Choi)

The next new field besides spectroscopy was photo-
metry, measuring the brightness of stars. In the context
of “classical astronomy”, only the direction of star light
was studied. In the 1860s quantity and quality of ra-
diation were studied for the first time. This was the
beginning of modern “astrophysics”, a notion coined in
1865 by the Leipzig astronomer Karl Friedrich Zollner
(1834-1882).1* Photometers (see the influential Zollner
photometer, which existed in many observatories around
the world, fig. 16.9, p. 159) were improved since the
1860s — visual, photographic and photoelectric photo-
metry — in order to measure precisely the brightness of
the celestial objects; especially important and instruc-
tive for astronomers are stars with variable brightnesses.

Solar physics played a role in the beginning of Pots-
dam observatory because it was even founded as a so-
lar watch station, but later it became important in the
1920s with the erection of the Einstein tower.!®

5.3.2 Change in Instrumentation —
Instruments for Astrophotography

Especially since the 1880s the new technique of pho-
tography helped to study and archive faint stars and
nebulae. In 1887 with the Astrophotographic Congressin
Paris the standard astrograph was introduced by the the
brothers Paul Pierre and Prosper Mathieu Henry. Por-
trait lenses like the Willard lens were used by Edward
Emerson Barnard (1857-1923) at Lick Observatory or
by Max Wolf in Heidelberg observatory to photograph
the Milky Way. But also reflectors like the Waltz reflec-
tor in Heidelberg are used.

In Hamburg Observatory the Lippert Astrograph, a
standard astrograph with UV-Triplet L (focal ratio 1:10,
long focal length 34 cm/3,4m), Carl Zeiss, Jena, 1911
(in use until 1957), was used in combination with an

objective lens prism. In addition in Hamburg existed
a double astrograph (Triplet K and Petzval, focal ra-
tio 1:5, short focal length 30 cm/1,5m) with an object
lens prism, made by Carl Zeiss of Jena in 1914 (in use
until 1972). The Lippert astrograph was used for an
international project initiated by Jacobus C. Kapteyn
(1851-1922) in 1906, revised from 1918 to 1924, con-
cerning stellar statistics in order to decode the struc-
ture of the Milky Way; for this project stellar data like
brighness, colours, spectraltypes, proper motion and so
on, should be collected in 206 selected aereas over the
whole sky. Many observatories in the world cooperated:
Potsdam, Hamburg-Bergedorf, Berlin-Babelsberg, Bonn
and abroad Groningen, Netherlands as well as five amer-
ican observatories, Harvard, Lick, Mt. Wilson, Yale and
Yerkes. The result in Hamburg was the so-called Berge-
dorfer Spektraldurchmusterung of the northern sky, pub-
lished in 1935 to 1953 by Arnold Schwassmann (1870-
1964) and Pieter Johannes van Rhijn (1886-1960). In
1926 with the Bolivia expedition of the Astrophysical
Observatory Potsdam this project was continued with
observing the southern sky, using the objective prism of
the Lippert astrograph.

In a similar way like the Henry brothers the Astro-
nomische Gesellschaft (AG) started in 1924 an inter-
national cooperation with an AG astrograph, made by
Zeiss of Jena; the same astrographs were used in Bonn
and St. Petersburg. After photographing the whole sky
with 180,000 stars, as result the AGK 2 catalogue was
published (1952). After WWII a new catalogue was
compiled (AGK 3, 1964).16

5.3.3 The Importance of Reflectors

The new field of astrophysics caused, and was caused
by, new instrumentation: spectrographs,’” objective
prisms, cameras, astrographs, Schmidt telescope, photo-
meters'® and solar physics instruments.

Refractors, although satisfactory and perhaps even
superior for visual observations, brought only two (or
three) wavelengths to the same focus, and were thus less
suitable than the new glass-mirror reflecting telescopes
for spectroscopy and photography. These silvered-
glass mirrors had better light gathering than the old
speculum-metal mirrors, and were generally of better
optical quality. The glass-mirror reflecting telescopes of
John Browning (1835-1925) in England were especially
well-known at the time.

As early as in the 1870s, Konkoly recognized the im-
portance of the reflector for astrophysical research, when
he ordered a 10” Newtonian from Browning, London.
Konkoly often used his reflector (see fig. 16.4, p. 154)
photographically, combined with an objective prism for
obtaining many spectra at the same time. An original
Fraunhofer objective prism was donated to Konkoly by
Sigmund Merz of Munich.

Léon Foucault’s glass-mirror reflecting telescope in
Marseille is one of the early successful reflectors (see
fig. 14.3, p. 141). But most professional astronomers at
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Figure 5.9: Observatory Tulse Hill near London, Sir William (1824-1910) and Lady Margaret Lindsay
Huggins’ (1848-1915), 8" refractor and prism spectroscope, 1860/68 (Huggins 1899, p. 4.)

that time regarded the reflector as an typical instrument
for amateurs and did not pay attention that the reflect-
ing telescope is extremely usefull for the new field of as-
trophysics because it has no chromatic aberration. Thus
can be used much better than a refractor for astropho-
tography!® and for spectroscopy where one wants to use
the instrument in the whole spectral region. Parallel to
Foucault in Germany started the glass-mirror reflecting
telescope with the invention of a wet silvering method
by the chemist Justus von Liebig?° (1803-1873) in 1835.
After the English chemist pointed out the importance
of this method in 1843, Liebig described his method in
more detail in the 1850s; then Carl August von Stein-
heil developed the first small reflecting telescopes up to
40 cm. Also Foucault made his first experiments in the
1850s but succeeded to get really large diameters up to
80 cm diameter for Marseille Observatory.

Around 1900 the company Carl Zeiss of Jena, hav-
ing just opened an astronomical department in 1897,
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recognized the possibilities of reflecting telescopes and
produced two prototypes of 70 cm for Max Wolf in Hei-
delberg (1904) and of 40 cm for Innsbruck (1905). The
next one was already the 1m reflecting telescope for
Hamburg (1911). The success of this instrument, even
the fourth largest in the world, was the breakthrough of
the reflecting telescope in Europe. Now the glass mirror
reflecting telescope was recognised as a more important
instrument than a large refractor. The Hamburg 1-m-
reflector was also used in combination with a three prism
spectrograph. Since the 1920s Zeiss produced further
large reflectors for Potsdam-Babelsberg (1.25 cm, 1924),
Merate, Milano (1m, 1926), and Uccle Observatory,
Bruxelles (1m, 1932).

In the USA the importance of large reflectors was
recognised since the beginning of 20*" century, impor-
tant examples are the glass reflectors of Mt. Wilson Ob-
servatory, founded in 1904: 60” = 1.5 m reflector (1908)
and the Hooker telescope, 100”7 = 2.5m (1917).



Figure 5.10: Astrophotography: portrait objectives of Max
Wolf, Heidelberg

5.4 Amateurs as Pioneers of
Astrophysics, 1860-1874

n the prehistory of astrophysics (1840 to 1860) amateurs
played the dominant role. The field of research was
mainly observation and analysis of sunspots and solar-
terrestrial relationship; an example id the Kew Obser-
vatory where Warren Da la Rue took daily photographs
of the Sun with his photoheliograph from 1858 to 1873.

Already in the next two decades, in the phase of be-
ginning professionalization since the 1860s, many new
discoveries were made, new instruments were developed
— and astrophysics quickly advanced, especially in the
field of solar physics, although the classical astronomers
didn’t take any notice. The simple analysis of light from
remote cosmic objects provides us not only with infor-
mation on the chemical composition but also on tem-
perature, pressure, and density on stellar atmospheres.
For example the structure of the solar atmosphere could
be explained: There are three layers: Photosphere,
Chromosphere and Corona, connected with spectrum of
sunspots, H,, Ca H and K lines and the green Coronium
line. By analysing the spectrum of the prominences one
can tell the composition but also the velocities. Indepen-
dently from each other, Joseph Norman Lockyer (1836—
1920) and Pierre Jules César Janssens (1824-1907) dis-
covered helium in the Sun, an element not known on
earth at that time — discovered in 1895 on earth by
William Ramsey.

As a whole at least seven pioneers of astrophysics
existed in the beginning: Zdllner, Huggins, Lockyer,
Secchi, Vogel, Konkoly and Jules Janssen (1824-1907)
in Meudon near Paris. It is remarkable that many
amateurs started this new astrophysics in private ob-
servatories but not in the established observatories like
Greenwich, Paris or Pulkovo.

As a further important example I show Nicolaus [Mik-
16s] von Thege Konkoly (1842-1916) with his O’Gyalla
Observatory in Hungary (fig. 16.3, p. 153), founded
in 1871 (in 1899 transformed into a national observa-
tory),2? when Konkoly became director of the Hun-
garian Meteorological and Geomagnetic Observatory in
Budapest in 1890, and his friend Eugen von Gothard
(1857-1909), who founded his private observatory in
Szombathely-Herény in 1881 (it existed until 1895, to-
day it is the astronomical observatory of the Eotvos
University in Budapest). In addition in Hungary existed
the Jesuit Observatory in Kalocsa, founded in 1878; here
Karl Braun and in the 1880s Gyula Fényi were active in
the field of solar physics.

In Germany the development started in Both-
kamp near Kiel, a private observatory, founded by
Friedrich Gustav chamberlain (Kammerherr) von Biilow
in 1869,%3 where Hermann Carl Vogel (1841-1907) was
active, who was strongly influenced by Zollner in their
time together in Leipzig.

Figure 5.11: Astrophotography: Henry standard astrograph,
Paris 1887
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Figure 5.12: Im-reflector Hamburg, Zeiss of Jena (1911), with three prism spectrograph, load relieving mount-
ing by Franz Meyer (1868-1933) (Hamburg Observatory)



Figure 5.13: Astrographs of Hamburg Observatory. Left: Lippert Astrograph and Double Astrograph with an object lens
prism, Carl Zeiss of Jena, 1911/1914; Right: AG-Zonen-Astrograph, Carl Zeiss Jena, 1924 (Hamburger
Sternwarte)

5.5 Institutionalisation of Astrophysics,
1874-1914 — Potsdam, the First
Institute of Astrophysics in the
World

Institutionalisation of astrophysics started around 1874
with the founding of the Astrophysical Observatory in
Potsdam, near Berlin.

This was an important enterprise; Hermann Carl Vo-
gel was appointed as first director in 1882 (since 1874
observator). Potsdam was the first state financed astro-
physical observatory in the world dedicated to especially
to astrophysics — a foundation that inspired others. It
kept the leading role in that field until around the turn
from 19'" to 20" century.

The building of the Astrophysical Observatory Pots-
dam was erected by Paul Spieker (1826-1896) from 1876
to 1879. But Pulkovo Observatory still served as a
model for the design of an observatory with three domes
on the top of the main building and for the choice of
instruments; for example a large refractor was added in
1899 but no reflector, important for astrophysics, was
ordered. Important innovations and discoveries were
made in Potsdam like the first photographic measure-
ment of radial velocities of stars or the discoveryy of the

first spectroscopic binary by Hermann Carl Vogel or the
discovery of interstellar gas in 1904 by Johannes Hart-
mann (1865-1936). Julius Scheiner (1858-1913) suc-
ceeded to photograph the spectrum of the Andromeda
nebula M 31, and recognised the Andromeda nebula as
a stellar system outside of our Milky Way.

5.6 Centres of Astrophysics

5.6.1 Centres of Astrophysics in Germany

In the last quarter of the 19*" century only a few centres
of astrophysics existed in the world, besides Potsdam
one should mention Gottingen, Heidelberg, Bonn, Bam-
berg and Hamburg in Germany.

e Hermann Carl Vogel and the other Potsdam astro-
physicists are already discussed.

e Max Wolf in Heidelberg, since 1896 professor of
astrophysical astronomy, is important in the field
of photography and spectroscopy.

e Johannes Hartmann (1865-1936) was active as
observer, especially in the field of stellar spec-
troscopy, in the Astrophysical Observatory in
Potsdam in 1896, then in 1902 he got a professor-
ship in Berlin. After he acted as professor and di-
rector in Gottingen from 1909 to 1921, he became
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Glass Reflectors
Mt.Wilson Observatory (*1904)

60 = 1.5m Reflector

Figure 5.14: Glass reflectors, Mt. Wilson (1904): 60" = 1.5m reflector and Hooker telescope, 100" = 2.5m (Mt. Wilson Ob-

servatory)

director of the Argentine National Observatory in
La Plata due to the better observation conditions.
Finally he returned to Géttingen in 1934.

e Friedrich Wilhelm August Argelander (1799-
1875) and Eduard Schénfeld (1828-1891) in Bonn
(1845) were active in the field of photometry and
variable stars, later Friedrich Kiistner in spec-
troscopy.

e In the Dr. Remeis Observatory in Bamberg photo-
graphic sky patrol, photometry and variable stars
and played the important role.?*

e In Hamburg astronomers were especially inter-
ested in solar physics: several solar eclipse expedi-
tions were undertaken (Spain 1860, Algeria 1905,
1923 Mexico, 1927 Jokkmokk, 1929 Philippines).
A horizontal solar telescope was erected by Bern-
hard Schmidt in Hamburg; it was used for the solar
eclipses.

But 80% of the German observatories were still domi-
nated by classical astronomy around 1900 which was an
important tradition in Germany.
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5.6.2 Centres of Astrophysics in Europe

Soon observatories in England, France, Italy, Hungary
and Russia started astrophysics. In the 1870s and 1880s
the first astrophysical departments were founded: the
solar observatory Meudon near Paris (1876), the estab-
lishment of an astrophysical department in Greenwich
in the 1870s, an astrophysical department in Pulkovo
Observatory (1882), and the Solar Physics Observatory
South Kensington near London in 1885.

In this epoch of institutionalisation also the first pro-
fessorships for astrophysics or physical astronomy were
extablished. The first professor for physical astronomy
was Zollner in Leipzig University in 1866 (only until
1882), then Pickering in Harvard in 1876, Lockyer in
South Kensington/London in 1888, Hale in 1892/95,
Julius Scheiner in Berlin in 1894, Max Wolf in Heidel-
berg in 1896 (in 1902 chair for astrophysics), Rudolf
Spitaler in Prague in 1897, Frank Newall in Cambridge
in 1909, Karl Schwarzschild and Paul Guthnick in Berlin
in 1916.

o Italy:
Angelo Secchi, Osservatorio del Collegio Romano,
Giovan Battista Donati (1826-1873), and other
members of the important Societa degli Spettro-



Observatorio
Collegio Romano

scopisti Italiani in the 1870s should be mentioned.
In 1896 George E. Hale wrote to Tacchini: “No
one appreciates more fully than I do how much of
us who are engaged in solar investigations owe to
the spectroscopic workers of Italy. The volumes of
the Memorie which you so kindly presented to me
stand in a case near my table and are used almost
every day. I have good reason to know how much I
am indebted to Tacchini, Secchi, Respighi, Loren-
zoni and Ricco, not to mention the other members
of the Society.” 2°

e England:

After the start of astrophysics by Huggins and
Warren De la Rue (Kew Observatory with the pho-
toheliograph) in 1873 in Greenwich an astrophys-
ical department was established: Edward Walter
Maunder (1851-1928) became photographical and
spectroscopical assistant. Lockyer was director of
the Solar Physics Observatory in South Kensing-
ton near London in 1885. In 1912 Lockyer’s ob-
servatory was moved to Salcombe Hill, near Sid-
mouth in Devon. The Solar Physics Observatory
(SPO) was moved around 1910 from South Kens-
ington to Cambridge.

Angelo

Secchi
(1818-1878)

Spectroscope
1868

Joseph
Norman
Lockyer

(1836-1920)

Hermanni Carl Vogel
(1841-1907)
student of Zollner

Figure 5.16: Bothkamp Observatory (1869), Friedrich
Gustav chamberlain (Kammerherr) von
Biilow
e France

Meudon was established in 1876 with Pierre Jules

Janssen, since 1865 Professor of physics, and later

around with Henri Deslandres, since 1908 director

in Meudon.

e Russia:
The Swedish astrophysicist Bengt Hasselberg was
active in Pulkovo: For example Otto Wilhelm
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Struve, an astronomer well known for precision
meaurements in the field of classical astronomy
in Pulkovo Observatory, who was not completely
refusing astrophysics:

»As yet, astrophysical investigations are far from
the standard of scientific accuracy possessed by
classical astronomy, which, with its solid mathe-
matical base and constant progress in both obser-
vation and theory, rightfully occupies the premier
place among experimental sciences. God forbid
that astronomy should be carried away by a fasci-
nation with novelty and diverge from this essential
basis, which has been sanctified for centuries, and
even millennia. %%

After Zollner refuted the calling in 1868 the
Swedish astrophysicist Bengt Hasselberg did not
get an appointment before end of the 1870s in
Pulkovo. He carried out photographical work.
In 1882 an astrophysical department was erected
with a special building in 1886. Around 1890
Aristarchos A. Belopolsky started as a second
astrophysicist in Pulkovo with spectroscopy.

5.6.3 Centres of Astrophysics in America

Since the 1890s the rise of astrophysics started in the
USA:

oIn spite of this list of illustrious scientists [Huggins,
Lockyer, Janssen, Zoéllner, H.C. Vogel, Secchif, astro-
physics has been a particulary American development.
‘American money and technology, applied at fine ob-
serving sites in the favorable climate of California, en-
abled the United states to overtake Germany and Great
Britain, and become the world leader of observational
astronomy. %"

e Also in the United States astrophysics started in
private observatories, Lewis Morrison Rutherfurd
in New York and Henry Draper in Hastings am
Hudson, New York, and Charles Augustus Young
(1834-1908) in Halsted Observatory in Princeton,
New Jersey.

e The most important and influential is without
doubt the Harvard College Observatory with its
director Edward Charles Pickering’s (1846-1919),
1869/1877 to 1919, and his female astronomers.

e Lick Observatory, Mt. Hamilton, was erected in
1888.

e Chicago, Yerkes and Mt. Wilson:

In the 1890s George Ellery Hale started as amateur
astronomer in Chicago (Kenwood Observatory),
in 1892 he was an unpaid associate professor of
Astral Physics, 1895 paid professor, University of
Chicago. As a solar physicist he established ob-
servatories with excellent instrmentation with the
help of important sponsors: Yerkes in 1897 and
Mt. Wilson in 1904.28
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Yerkes had still the design of Pulkovo, Lick and
Mt. Wilson were modern observatories with a
group of buildings on the top of a mountain.

5.7 Change in Observatory
Architecture: Astronomy Park and
Mountain Observatories

An important change was made in the architecture of

observatories, the idea of a park observatory came up —
no longer Pulkovo served as a model.?’

Figure 5.19: Large 80 cm Hamburg Schmidt telescope,
Zeiss, Jena, Heidenreich € Harbeck, Ham-
burg, 1954 (Hamburg Observatory)

In Strasbourg Observatory (1876,/1880) the first step
was made in the direction of modern observatory archi-
tecture with two domes separated from main building,
but this still with the main dome like the cross shaped
observatories around 1800.3° Also in other observato-
ries this separation in pavillions started, I would like to
mention Bamberg (1889) and Marseille.

Best examples for park observatories can be found in
Nice (1879/1888), Bruxelles Observatory (1883/1890)3!
and Heidelberg-Konigstuhl (1896), but especially in the
USA like the US Naval Observatory in Washington D. C.
(new site in 1893, see fig. 23.1, p. 216). Now several
domes in a park are separated completely from each



Institutionalisation of Astrophysics, 1874-1914

" Main building with three domes (1876/79),
atthe left the building ot the large refractor (1899)

Figure 5.17: Astrophysical Observatory Potsdam (1874), building 1876-1879, large refractor 1899

other and especially from the heated offices and dor-
mitories.

Nice®? (1879/1888) shows an additional interesting
feature because it is situated on the hill Mont Gros like
the Pic du Midi Observatory (1878) in the French Alpes,
founded nearly at the same time as an observatory for
solar physics, but it is really on a high mountain, the
others are on more or less high hills near cities.

Similar examples of observatories on hills are
Blackford Hill Observatory in Edinburgh (1888/1896)
and Observatory of Barcelona on Monte Tibidabo
(1902) and the already mentioned Landes-Sternwarte
Heidelberg-Konigstuhl (1896). Also La Plata Observa-
tory (1883), Argentina, showing links to both kinds of
research, classical astronomy and navigation as well as
astrophysics, has the layout of the buildings in a park,
in addition it is situated on the top of a hill.

Further very good examples for real mountain ob-
servatories can be found in the USA, carefully chosen
for the quality of astronomical seeing. Here the famous
American observatories®? should be mentioned like Lick
on Mt. Hamilton (1875-1888), Mt. Wilson (1904) and
Mt. Palomar (1948). These sites have much better
weather conditions for astronomical observation than
the old observatories in middle Europe near the cities.

Hamburg Observatory was built at its present loca-
tion in Hamburg-Bergedorf between 1906 and 1912 on a
small hill Gojenberg at the border of the city.*

The buildings mirror the architecture of that time,
and the instruments form an important historical record
of astronomical research. In Hamburg the idea of an
astronomy park observatory is realised with a strict sep-
aration of observatory domes on one side and the main
building with the library and administration, the office
buildings and the workshop on the other side (fig. 5.1,
p. 42).

In this way Hamburg can be seen as a model ob-
servatory for the beginning of astrophysics because of
the site (astronomy park, hill at the outskirts of the
city) but also because of the instrumentation, especially
the choice of a modern reflector, well suitable for astro-
physics, besides the instruments for classical astronomy
like the meridian circle and the refractor.

Finally the Schmidt telescope, an important and in-
fluential invention for astrophotography, was made in
Hamburg Observatory;3® now one can find Schmidt tele-
scopes all over the world.

In addition Hamburg served as a model for Mérida
Observatory in Venezuela with the whole instrumen-
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Max Wolf in Heidelberg:
photography and
spectroscopy

Argelander, Schénfeld,
Kistner in Bonn:

Johannes Hartmann
in Géttingen:
spectroscopy

' . photometry and
spectroscopy

Figure 5.18: Centres of Astrophysics in Germany: Max Wolf in Heidelberg, Karl Schwarzschild and Johannes Hart-
mann in Géttingen, Argelander, Schionfeld and Kistner in Bonn

tation, meridian circles, refractors, reflecting telescope,
but also a Schmidt telescope (see fig. 8.1, p. 84).

5.8 Conclusion

The development of architecture of observatories had
reached around 1800 a specific shape, it was a building
with a dome, sometimes in the shape of a cross. With
Pulkovo Observatory, well known in the astronomical
world for its achievements, a new standard was created,
a building with three domes and with the slits for the
important meridian circle observation visible. It served
as a model for observatories through the 19th century
where positional astronomy, combined with a time ser-
vice for time and navigation, played an important role.
At the turn from the 19t to the 20*" century astro-
physics as a new field of astronomy started to play the
dominant role. This new kind of research caused new
instrumental equipment (reflecting telescopes, spectro-
graphs, instruments for astrophotography, photometers
and solar physics equipment), but also a new architec-
tural layout where the new functions are visible.
Hamburg Observatory together with this group of ob-
servatories presented in this symposium shows very well
this important step in the development of observatory
architecture, this transition around 1900, the change
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from classical astronomy to modern astrophysics con-
cerning the choice of instruments, the modern architec-
tural structure and the idea of the astronomy park; all
this is an important cultural heritage connected with
observatories of this time.

1. The magnificent building on the Isla de Le6n, constructed
according to the plans of the Marqués de Urena, Gas-
par de Molina y Saldivar (1741-1806), in 1798, exists
until the present time. His architectural ideas are de-
scribed in his book Reflexiones sobre la arquitectura,
ornato, y misica del templo (Madrid 1785). Gonzélez
1992, Gonzélez 1995. Lafuente, Sellés 1988.

2. Wolfschmidt 2007.

. Koch 2001.

4. The clock room in Hamburg Observatory has clocks and
chronometers made by Kessels (1830s), Tiede (1879),
Kittel (1889, 1912), Brocking (1902, 1910), Riefler
(1911, 1917), cf. http://www.hs.uni-hamburg.de/
DE/Ins/Bib/Uhren/index.html.

5. Dyson 1983. Littlewood, Butler 1998. Forbes, Meadows,
Howse 1975.

6. Also time guns were used to announce noon, e.g. in
Edinburgh Castle (1861) and in Royal Observatory
Blackford Hill (1896), http://www.loclockgun.com/
history\_balls.html.
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Centres of Astrophysics in America

Lick Observatory, Mt. Hamilton (1888)

L

Figure 5.20: Centres of astrophysics in the USA: Harvard College Observatory (1846), Lick Observatory, Mt. Hamilton
(1888), Yerkes Observatory, Wisconsin (1897), Mt. Wilson (1904)

7.

10.
11.
12.

13.

14.
15.
16.

17.
18.
19.

20.
21.

The Naval Observatory in Washington D. C. telegraphed
a daily signal to the time ball on the roof of the West-
ern Union Telegraph Building in New York.

.In 1903 in Hamburg a telegraphical time signal was

started. A switchboard for transmitting the time sig-
nal “Alster 10,000” by telephone (1907) was used.

. 19 cm-meridian circle, (focal length 2,3m), A. Repsold &

Séhne, Hamburg, 1909.

Newcomb (1888), p. 14-20, p. 65-73.

Wolfschmidt: Genese der Astrophysik, 1997.

Huggins, William: Nineteenth Century Review (1897),
June.

Huggins, William: An Atlas of Representative Stellar
Spectra, 1899, here p. 8-9.

Zollner: Photometrische Untersuchungen, 1865.

Wolfschmidt 2005c.

With the modern zone astrograph, made by Zeiss of
Oberkochen, 1973, this astrometric work was contin-
ued in Hamburg, see p. 281.

Hearnshaw 2009.

Hearnshaw 1996.

A refractor like an astrograph has to be corrected for
astrophotography in the blue or visual region.

Vaupel 1989.

The Zeiss firm in Jena was already founded by Carl Zeiss
(1816-1888) in 1846, but in 1888, when Ernst Abbe
(1840-1905) became director, the company was struc-

22.
23.
24.

25.
26.

27.
28.
29.

30.
31.

32.
33.

tured in a new way step by step in four departments:
1888 “Photo” Photographische Abteilung — photogra-
phy, 1893 “Mef” Abteilung Optische MefSinstrumente
— optical instruments like microscopes, 1893 “Tele”
Abteilung Erdfernrohre, terrestrial telescopes, and fi-
nally in 1897 “Astro” Astronomische Abteilung — astro-
nomy, cf. Wolfschmidt 1993.

Wolfschmidt 2001, p. 39-58.

Liithning 2008.

Miiller, Gustav und Ernst Hartwig: Geschichte und Lite-
ratur des Lichtwechsels, 1918, 1920, 1922.

http://www.sait.it/StoriaSAIT.html.

Struve, Otto Wilhelm von: Letter to the Academy of
Sciences in St. Petersburg in 1886, quoted after: Gin-
gerich 1984, 4A p. 61.

Krisciunas 1988, S. 122. Osterbrock 1984, S. 2.

Osterbrock 1993.

Concerning the architecture of observatories see: Miiller
1978, Miiller 1992.

Wolfschmidt 2005a, Wolfschmidt 2005b.

The Uccle Observatory in Bruxelles (Observatoire royal
de Belgique, Koninklijke Sterrenwacht) was built by
the Art nouveau architect Octave van Rysselberghe
(1855-1929) from 1883 to 1890.

Le Guet Tully 2008.

Wolfschmidt 2002.
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34. The whole ensemble was put under monument protection
in 1996 due to its significance in cultural history.
35. Dufner 2002. Wolfschmidt 2009a.

VUE GENERALE

Figure 5.21: Nice Observatory on Mont Gros (1888) with the
large dome by Gustave Eiffel (Garnier, Charles:
Monographie de I’Observatoire de Nice, 1892).
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