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Front Cover
The recently found sky disk of Ne-
bra, Central Germany, is the most 
ancient image of the sky. Dating 
back to 1600 B.C., it represents the 
Sun, the Moon and – probably - the 
Pleiades. It is assumed to have served 
determining the beginnings of new 
seasons for agricultural purposes, 
but it certainly served religious tra-
ditions as well. (Credit: Landesamt 
für Archäologie Sachsen-Anhalt, 
Germany, Hansjörg Schlaepfer)

Editorial

This issue of Spatium is devoted to 
the history of astronomy, more pre-
cisely to its evolution in Europe and 
the area adjacent to the Mediterra-
nean Sea. It is a play on different 
stages: In the early days of astron-
omy, the observation of heavenly 
process was on the one hand a vital 
necessity to tune agricultural activ-
ities to the changing seasons and on 
the other hand the Sun was wor-
shipped as the inexhaustible source 
of light and life. Early astronomers 
were priests therefore linking the 
art of objective observations with 
the richness of pious inspirations. 

The initially united stages splitted 
off when scientists found that the 
wandering of the Sun, the Moon 
and the other celestial bodies is 
ruled by nothing else than a set of 
soulless mathematical functions. On 
the religious stage, emerging dog-
mas incorporated suitable world 
models that received the status of 
eternal truth irrespective of the 
continued progress made on the 
stage of science. Galileo Galilei con-
tributed to further deepening the 
ditches between the two stages by 
stipulating that a hypothesis, in or-
der to be scientifically acceptable, 
must be provable everywhere at any 
time. This of course was provoca-
tive news for the clerical establish-
ment which did not hesitate to 
 denounce him of heresy and to 
 prohibit him to further teach his 
findings: the two stages had entered 
a state of fierce war for the next 
centuries. 

Galilei even added a third stage that 
is the use of technical means to 
overcome the limitations of the hu-
man senses to observe nature. Al-

though his means were nothing 
more than a pair of simple lenses 
packed in a tube of cardboard called 
telescope, the shiny objects that 
now suddenly became visible chal-
lenged the human spirit enough to 
let him make every effort to im-
prove the miraculous device even 
further. In that sense, the history of 
astronomy is also the history of the 
evolution of technology and today’s 
extensive use of space-borne instru-
ments for astronomical research is 
nothing else than a continuation of 
Galiei’s use of telescopes some 400 
years ago.   

All these different stages - and many 
more - were the subject of a most 
fascinating lecture Prof. Giovanni 
F. Bignami, then at the University 
of Pavia, now President of the Ital-
ian Space Agency, gave the Pro ISSI 
audience in November 2006. The 
present text follows loosely the lines 
of his presentation; may it provide 
our readers the same wealth of 
 inspring thoughts as Prof. Bigna mi’s 
talk offered his attentive audi -
ence...

Hansjörg Schlaepfer
Neerach, August 2007 
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Introduction

Mankind has been looking at stars 
with naked eyes for the last 4,000 
years collecting data and under-
standing important astronomical 
facts. Since Galileo Galilei gave us 
the telescope, 400 years ago, astron-
omy from the ground has reached 
a profound comprehension of our 
universe; infinitely greater than had 
been possible in the previous mil-
lennia. In a spectacular acceleration, 

Fig. 1: Summer solstice over Stonehenge. The great stone circle was erected between 3000 B.C. and 1600 B.C. It consists 
of a circular structure, exactly aligned with the rising Sun at the solstice. (Credit: Andrew Dunn) 

from millennia over centuries to 
decades, the last 40 years have given 
us astronomy from space, yielding a 
view of celestial objects over the 
whole electromagnetic spectrum, 
i.e. the most important channel 
through which the sky sends us in-
formation about itself. In decoding 
such information, gathered from 
telescopes in space, we have, once 
again, vastly surpassed the work 
done over the previous centuries 
and created entirely new scientific 
disciplines such as planetology or 
cosmology.

4,000 Years of  
Naked Eye 
Astronomy

From Early Testimonies...

There was a time – not too far back 
- when the night sky was really dark 
and crowded with uncountable 
stars. The Milky Way was the won-
derful lane that leads from the ho-

4440: A Secret Number in Astronomy1

	 Dr. Hansjörg Schlaepfer, Neerach 

1 	� The present text follows a lecture by Professor Giovanni F. Bignami, President, Italian Space Agency, Rome, for the Pro-ISSI  
audience on 13 November 2006 and is freely retold by Hansjörg Schlaepfer. 
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rizon to the zenith and down again 
to the opposite side. Today, atmo
spheric pollution absorbs most of 
this faint radiation and the scatter-
ing from the ubiquitous artificial 
light sources hides the beauties of 
the night sky to most of us. Fortu-
nately, mankind has evolved under 
clear night skies and has been im-
pressed by the silently wandering 
stars. We do not know the begin-
nings of their observations; the eons 
since have erased most, if not all, of 
the traces of early astronomical en-
deavours. Interestingly though, 
these seem to have evolved inde-
pendently(?) at many different 
places all over the world some 4,000 
years ago. One of these places is 
Stonehenge, UK (Fig. 1), of which 
the oldest traces date back as far as 
3000 B.C. The megalith’s precise 
orientation towards the rising Sun 
at summer solstice is a clear indica-
tion, that astronomy played an im-
portant role in the life of their 
constructors. 

On the Continent, more precisely 
in Central Germany, another mile-
stone of early astronomical endeav-
ours from that time period was 
found recently: the sky disk of Ne-
bra, see the front cover. Dating back 
to 1600 B.C., it represents man-
kind’s very first known image of the 
sky. The latest analytical technolo-
gies were used to unravel some of 
the disk’s secrets: it is thought that 
its designers had contacts to the 
eastern Mediterranean area, to 
Mycenae and even further to Mes-
opotamia, where in the fertile half-

moon between the rivers Euphra-
tes and Tigris the Sumerian culture 
prospered at that very time. The 
Sumerians are known to have de-
veloped not only what could be 
called the first “professional” astron-
omers but also the means to be-
queath much of their broad knowl-
edge. They invented a form of 
writing in clay with a wedge-shaped 
stylus thereby producing docu-
ments that survived the many mil-
lennia since. Thanks to these docu-
ments, we know that the Sumerian 
priests studied the stars and knew 
to correlate astronomical align-
ments with the changing seasons. 
Based on their observations they set 
up a calendar consisting of a year 
with twelve months, each of which 
began at the first sighting of the new 
moon. Sometimes, based on a re-
spective royal order, the eleventh 
months had to be repeated, in or-
der to bring the lunar calendar in 
line again with the Sun’s. A Sume-
rian day consisted of six watches, 
each being two double hours long. 
Each hour was divided into 60 min-
utes, and each minute was divided 
into 60 seconds. The year had nom-
inally 360 days, and so their heav-
ens were divided into 360 degrees. 
Many of these ancient concepts 
have survived thousands of years 
and constitute today our counting 
system for time and angles, while in 
the other areas the decimal system, 
presumably of Indian origin, has be-
come the standard system. 

The cuneiforms, as the Sumerian 
clay tablets are called, tell us also 

about the Sumerian endeavours to 
understand the processes in the sky 
in order to sow and to harvest at the 
appropriate time. No doubt, the 
need for sufficient food and water 
supply was at the root of their in-
terest in astronomy and, since fer-
tility of the fields was a gift from the 
gods at that time, religious and sci-
entific endeavours could co-evolve 
in untroubled harmony...

While the Euphrates and the Tigris 
were the source of wealth for the 
Sumerians and the later Babylo
nians, another large river, the Nile, 
was the cradle for the Egyptian civ-
ilization. The Nil’s periodic inunda-
tions, lasting from July to October, 
required the mastering of the cal-
endar to tune agricultural activities 
to the river’s habits: the Egyptians 
broke a year down into 365 days, 
which was largely sufficient for 
practical purposes, and it seems that 
further efforts to understand the 
mechanics of the heavens were not 
made, at least until the later Helle
nistic period. 

Not a great river, but a long sea shore 
was the key asset of the classic Greek 
civilization that evolved approxi-
mately at the same time on the 
northern shores of the Mediterra-
nean Sea. The great Greek philoso-
phers Socrates2 and Plato3 laid the 
foundations of our western philoso-
phy. Socrates’ thinking and Plato’s di-
alogues are characterized by mythic- 
allegoric symbols for describing the 
world: their real world is that of the 
ideas, while the human perception 

2	 Socrates, 470 B.C. – 399 B.C., ancient Greek philosopher.
3	 Plato, 427 B.C. – 347 B.C., ancient Greek philosopher. 
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Plato, thereby creating an intellectual 
substrate that did not aim at scien-
tific progress. Even worse, the ini-
tially suppressed Christianity became 
state religion. It was a fundamental-
ist movement that addressed mainly 
the “poors in spirit”,  social strata that 
were far away from any interest in 
science. The Ptolemaic system of a 
geocentric world was formulated 
just at the right time to enter the 
Christian dogmatic system, where it 
firmly stood for the next 1,400 years. 
In 529, Iustinianus I10 closed the 
academy of Athens, the last Helle
nistic school: the long dark night of 
the medieval time in Europe had be-
gun. Although some early Christian 
philosophers, like for example Ori-
gen11, tried to reconcile the evolving 

Christian doctrines with Hellenistic 
thinking, the new movement began 
to extinct everything not literally in 
line with the Bible. That became the 
destiny for the vast majority of the 
great testimonies of ancient human 
thinking, including for example the 
Almagest. A chance for survival had 
only those works that had been com-
piled or copied elsewhere by late-
Roman librarians. 

...to Arabian Astronomy ...

Fortunately though, science found 
a new culture medium on the east-
ern side of the Mediterranean Sea: 
In 622, Muhammed12 founded a 
new religious and political move-

ment unifying elements from Juda-
ism and Christianity. The new reli-
gion, the Islam, rapidly developed 
an impressive unifying power: its in-
fluence eventually reached Andalu-
sia in the west and Central Asia  
and China in the east. Like some 
900 years before, under Alexander 
the Great, economy, handcraft and 
trade re-flourished. Damascus, later 
Baghdad, became the new world’s 
capitals. And in contrast to the pa-
rochial Christianity, the evolving Is-
lamic culture was open to new ideas 
and science was seen as an impor-
tant cultural accomplishment. Un-
der Kalif Al Mansur, around 760, 
sages from all over the world con-
vened to make up the world’s intel-
lectual centre in Baghdad. The works 
of the ancient Greek thinkers were 
translated meticulously into Arabic 
and the classic Almagest of Ptolemy 
was not only studied but further de-
veloped also, see Fig.3. It was en-
riched by the Hindu-Arabic nu-
meral system, now called the Arabic 
numerals. Kalif Al Mamun ordered 
the construction of a new great ob-
servatory near Baghdad in 829 and 
Muhammad Al Fagan was one of 
the leading astronomers there. He 
authored a book entitled “Elements 
of Astronomy”, which served as a 
standard text book in Europe until 
the end of the 16th century. 

Towards the year 1000, the centre 
of Arabic astronomy moved slowly 
to the west, first to Egypt, then to 
the Moorish Castile in Spain. Un-
der the Kalifs of Cordoba, astron-

10 	Flavius Petrus Sabbatius Iustinianus, 482, Iustiniana Prima (today Serbia) – 565, East Roman Emperor.
11 	�Origenes, (English: Origen), 185, Alexandria, Egypt (?) –254, Tyros, today Leban (?), one of the early fathers of the Christian 

Church.
12	 Muhammed, 570, Mecca (today Saudi Arabia) – 632, Medina, founder of the Islam.

Fig. 2: A late copy of the Almagest by Ptolemy translated in Latin around 1451. 
The drawings illustrate the computation of the duration of solar and lunar eclipses. 
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omy saw a first, albeit transitory, 
revival in Europe in the 11th and 
12th century, but the “reconquista” 
by the Castilian Christians not 
only brought the Arabic presence 
in Europe, but also their scientific 
endeavours to an end. A land mark 
of occidental philosophy of that 
time is the Divina Comedia by 
Dante13, one of the masterpieces of 
world literature, firmly rooting in 
the classic scholastic tradition. 

Fortunately, astronomy sparked off 
again in the eastern parts of the Ar-
abic empire, more precisely in Bagh-
dad and Megara, where new astro-
nomical institutions were established. 

In the vicinity of Tabriz, in today’s 
north-western Iran, an observatory 
was founded in 1259 that had a 
large library counting as much as 
400,000 manuscripts. Some 200 
years later, in 1420, the Mongol 
Ulugh Begh ordered the construc-
tion of an observatory on the Silk 
Road in Samarkand, today Uz-
bekistan. He personally developed 
the first star catalogue that was not 
simply an improvement of Ptole-
my’s oeuvre, but contained many 
new elements. This catalogue even-
tually became known in Europe 
and went into press in 1655, at a 
time, when it was already outdated 
by insights of European scientists. 

...to the Revival of Euro-
pean Astronomy

Under the increasing Mongolic 
pressure the Arabian astronomy 
came to an end, while the occident 
was fortunately about to leave the 
dark medieval times and to become 
open for science. At that time, many 
precious goods were imported over 
the Silk Road from the east. It is 
probably on that path that the art 
of printing reached Europe around 
1300. Initially, it was used to deco-
rate clothes for religious purposes 
exclusively. The art of paper mak-
ing, originally invented in China 
also, was imported during the 
Moorish conquest of Andalusia. The 
first paper mill was established in 
1120 near Valencia; later mills were 
founded in Italy and Germany 
around 1400. In 1452, the German 
goldsmith Johannes Gutenberg in-
vented the moveable type printing 
in Mainz. This new technology was 
quicker and more durable than the 
previous laborious woodblock 
printing, which required the differ-
ent letters to be carved out from a 
solid block of wood. This new tech-
nology rapidly spread through Eu-
rope: in 1469, the first print press 
was established in Venice, 1470 in 
Paris, 1473 in Krakow, Poland, and 
it took more than 150 years for the 
first printing press to start operat-
ing in North America (1638).

Of course, the Church knew to put 
the promising technology rapidly 
into its service; but also scientists 
began to exploit printing for their 

Fig. 3:  An example of a late Arabic book based on Ptolemy’s Almagest. The 
Picture shows a page of Nasir ad-Din at-Tusi’s “Memoirs on Astronomy”, written in 
the fourteenth century.

13 Dante Alighieri, 1265, Florence, Italy – 1321, Ravenna, Italy, Italian poet and philosopher.  
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needs. One of earliest great Euro-
pean scientists, who used the art of 
printing, was Nicolas Copernicus14. 
His Commentariolus (Little Com-
mentary) was initially nothing more 
than a handwritten text outlining 
some of his ideas on a heliocentric 

world model. But around 1515 his 
friends urged him to publish and 
even the clerical establishment in-
vited him to go into press. It was in 
1543 only, the year of Copernicus’ 
death, that his seminal oeuvre “De 
revolutionibus orbium coelestium” 

was printed, see Fig. 4. At first, the 
“De revolutionibus” did not cause 
any worries even though its con-
tents were in contradiction to the 
official dogmas that adhered to the 
Ptolemaic world model. Rather, it 
took some 60 years for the clerical 
establishment to recognize the ex-
plosive force of that book and to 
put it rapidly on the “Index Libro-
rum Prohibitorum”, the list of the 
prohibited books considered a dan-
ger to the true faith. 

At about the same time, Giordano 
Bruno15, another adherer of the 
heliocentric world model and an 
early proponent of an infinite and 
homogeneous universe, was accused 
of heresy by the Roman inquisition. 
As he refused to recantate, he was 
burned at the stake in Rome and 
all his works were placed on the In-
dex, where they remained for the 
subsequent 400 years. 

Fortunately though, ideas cannot be 
extirpated by burning their propo-
nents. Far to the north, in safe dis-
tance from the Roman inquisition, 
the Dane Tycho Brahe16 was about 
to study law together with a vari-
ety of other subjects that attracted 
the youngster’s interest. The solar 
eclipse in 1560 impressed him so 
deeply that he stopped his studies 
and began to devote himself to as-
tronomy. As an intended lawyer he 
was used to work precisely and he 
quickly became aware of the need 
to improve and enlarge the available 

14 �Nicolas Copernicus, 1473, Thorùn (Prussia) – 1543, Frombork, Poland, mathematician, astronomer, jurist, physician, diplomat, 
and soldier. 

15 Giordano Bruno, 1548, Nola, Italy – 1600, Rome, Italian philosopher, priest, cosmologist, and occultist. 
16 Tycho Brahe, 1546, Knudstrup, Denmark – 1601, Prague, Danish astronomer.

Fig. 4: Nicolas Copernicus: De revolutionibus orbium coelestium (1543).
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astronomical instruments, and to 
construct entirely new ones, Fig  5. 
Assisted by his diligent sister Sophia 
he was able to make astronomical 
measurements of unprecedented 
precision. 

Unfortunately for Sophia and Ty-
cho, King Christian IV succeeded 
King Frederic II, who had been a 
strong supporter of their astronom-
ical research. Brahe decided to leave 
Denmark and to move to Prague in 
1599. There, during the last two 
years of his life, he was assisted by 
the young Johannes Kepler. 

Thanks to its outstanding accuracy, 
Brahe’s work marks the climax of 
naked eye astronomy, but also its 
end, as new means for observing the 
sky had silently emerged in the 
meantime that bore the potential of 
a quantum leap in astronomy...

Fig. 5: Tycho Brahe at work. Brahe is depicted in the centre of the image together 
with his assistant reading the scale on the right, the assistant responsible for the time 
reading on the right bottom and the assistant taking the notes on the left bottom.
































