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The Disc of Heavens from Germany
The Nebradisc

1600 B.C.
early bronze age.

Sun, Moon, and stars

First known image of
the cosmos.




What is1n the Heavens ?

For man at all times::
Moon, Sun, planets, stars

For Christiansin Antiquity and Middle Ages:
furthermore God, the angéls, the saints

Moon, Sun, planets, stars
+ star clusters, galaxies, dust, gas
+ white dwarfs, neutron stars, black holes
+ quasars, invisible Dark Matter .




Crab Nebula - bust and gas at distance 3400 light years
A supernova exploded here in the year 1054 AD
seen by astronomers in China and Japan

Stars do cosmic recycling .
Hydrogen =y Energy + Heavy elements f, '

Some stars live
only 10 mio. years !

Through hundreds of 5
generations of stars ) \,, Pt
9 billion years after Big Bang ot ol
— :
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Andromeda galaxy

with two dwarf galaxies

100 billion stars

: Slisiaines =
- -2.2 million light years

©1light year =
9,500,000,000,000 km




The whole universe is about 14 billion years

It began with the Big Bang

Hubble Space Telescope:
The faintest galaxies are seen 13 billion years back




Dante Alighiert  (1265-1321)
The Divine Comedy (1307-1320)

UNIVERSE: .
with

God, angels, and saints

of
fixed stars, planets, and Moon

with

opposite to Jerusalem
10 Inside Earth




Zyerne e Dante s Universe

Ptolemy Truevalue

Stars Stars 20,000 >10,000

million
Sun Sun 1210 25,000
Moon Moon 33-64 60 Earth rad.
Earth rad. Earth radius = 6400 km

=6400 km
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Dante and Beatrice towards the Moon







Dante and Beatrice with the stars




What is1n the Heavens ?

Moon, Sun, planets, stars

For Christiansin Antiquity and Middle Ages:
furthermore God, the angéls, the saints

For modern astronomers:

Moon, Sun, planets, stars
+ star clusters, galaxies, dust, gas
+ white dwarfs, neutron stars, black holes
+ quasars, invisible Dark Matter .




The Disc of Heavens from Germany
The Nebradisc

1600 B.C.
early bronze age.

Sun, Moon, and stars

First known image of
the cosmos.




A historical overview of science

Physicsissimple, contrary to e.g. meteorology or biology

Phi | osophy and sci ence Babyl onians and G eeks

3300 Babyl on: 60-base nunerals; mathematics and astronony

570 Thal es: Everything is water; natural explanations

350 Aristotle: Causes; tine is cyclic

250 Archi nedes: Mathematical description of neasures
not causes
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The Greek
‘ Cosmos
\ ~500B.C.

The Earth consists
0)]

and

Around the Earth




Plato s distance scale for the planets
~ 400 B.C.

Moon Sun Venus Mercury Mars Jupiter Saturn
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Plato and Aristotle

Aristotle:

Causes
Theory for the universe
Time is cyclic

An ingenious attempt

Archimedes:

Mathematical description
of measures :
E.g. Theory of equilibrium:

19




School of Athens painted by Raphael 1510

Newton 1687

~ 250 B.C. Laws of nature
. Laws of nature for
for
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The Ar abs:

Transl at1 on
of Greek texts

and Sci ence
766 - 809

Qur arabic nunerals: fromlndia to Europe:

500 In India: Position nunerals: e.qg. : 10, 203

820 Al -Khwarizm : Algorithm astronony
1021 Al hazen: Book on |ight and optics

1120 I n Europe:
Al - Khwarizm s book on algebra is transl ated
Erik Hig 23




God as the architect
of the world

from a Middle Age Bible
ca. 1250

Codex Vindobonensis

Men of church
had time to think
and to teach







Copernicus 1514 and 1543
after Aristarch of Samos ~310-230 B.C.

The Sun I1s at the centre,

NOT the Earth
Copernicus 1473 - 1543

The Earth circles the Sun I n

The Sun and two planets
Heliocentric system [

the Earth rotates In




raosh 11 Nov. 1572
e, -+ Nova Stella
+ +

Tycho Brahe measured the nova:

Pol .
= Larger distance than the Moon

Moon s horiz. parallax ~ This is a miracle

6000 km/380,000 km :
~0.016=0.9 deg a sign from God

He tipped the
antigue picture of the world




Tycho Brahe

on Hven
1576-97

Sextant 1580
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