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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 Is In the Heavens ?

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

For Christians in Antiquity and Middle Ages
 furthermoreGod, the angels, the saints

« Moon, Sun, planets, stars

+ star clusters, galaxies, dust, gas

+ white dwarfs, neutron stars, black holes
+ quasars, invisible Dark Matter..




Crab Nebula - pust 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 .S \,, Pt
9 billion years after Big Bang ot ol
— :
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Andromeda galaxy

with two dwarf galaxies

%100 billion stars

 Distance =
- .2.2million light years

J?ffflﬁghtyear:
- 9,500,000,000,000 km




The whole universe i1s about 14 billion years
It began with the Big Bang

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




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

UNIVERSE: .
with

God, angels, and saints

of
fixed stars, planets, and Moon

with

opposite to Jerusalem
and Inside Earth




- ~all Dante’s Universe

, Ptolemy True value
Stars =t Stars 20,000 > 10,000
million
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Dante and Beatrice towards the Moon







Dante and Beatrice with the stars




What Is In the Heavens ?

e Moon, Sun, planets, stars

For Christians in Antiquity and Middle Ages
 furthermoreGod, the angels, 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

Physics Is simple, contrary to e.g. meteorology or biology

Philosophy and science Babyl oni ans and G eeks

3300 Babylon: 60-base numerals; mathematics and astronomy

570 Thales: Everything is water; natural explanations

350 Ari stotl e: Causes; time is cyclic

250 Ar chi medes: Mathematical description of measures
not causes

Erik Hag




The Greek
‘ Cosmos
\ ~5008B.C.

The Earth consist
of

and

Around the Earth




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

Moon Sun Venus Mercury Mars Jupiter Saturn

Erik Hag 18




Plato andAristotle

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 Arabs:

Translation
of Greek texts

and Science e 800

Qur arabic nunerals: fromlndia to Europe:

500 In India: "Position” numerals: e.qg. : 10, 203

820 Al-Khwarizmi: Algorithm; astronomy
1021 Alhazen: Book on light and optics

1120 In Europe:
Al-Khwarizmi’'s book on algebra is translated
Erik Hag




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 is at the centre,

NOT the Earth
Copernicus 1473 - 1543

The Earth circles the Sun in

The Sun and two plane
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




SEXTANS ASTRONOMICUS TRIGONICUS
PRO DISTANTIIS RIMANDIS.

Tycho Brahe

on Hven
1576-97

Sextant 1580




Kepler 1619 Harmonices Mundi

HarmMonicts Lis. V. 207

mnia (mﬁmca in pOEanla ) permeantesactu : idqued alicer dme non
pufmc ﬁxprlml , quam per conunuam feriem Notarum imtermedia.
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Fzgur 17 Planetskalaer fra Harmonices mundi. En skalas lcengde er et
wdirvk for den pdgceldende planets excentricitet. ]orden og Ve-

\« enus Mercurius Hiclocum habececiam]

But we usually mention only
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Isaac Newton 1687
Philosophiae Naturalis

Differential- and integral calculus

Gravity, force, acceleration,
absolute time, velocity

>>2>

Kepler's .= laws;
motions In the heavens and on Earth....
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- ~all Dante’s Universe

Ptolemy True value
Stars Stars 20,000 > 10,000
million
Sun Sun 1210 25,000
Moon Moon 33-64 60 Earth rad|
Earthrad,___ 4= Earth radius = 6400 km
=6400 km / |~
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The Visible Universe

Year Radius — light years What / Who
150-1600 0.000,014 Spherstafs

1900 30,000 Milky Way

1960 2,000,000,000 Most distant gaks

2006 14,000,000,000 Visible universe

Copenhagen University - Erik Hag - April 2008




The Visible Universe

is 10 times larger
than Tycho Brahe believed
10'5 = 1,000,000,000,000,000E million billion times

Tycho Brahe

| Ptolemy
. Y ca 150A.D.
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The whole universe i1s about 14 billion years

Hubble Space Telescope:
The faintest galaxies are seen 13 billion years back
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The whole universe i1s about 14 billion years

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