
Cosmology 

Computer 
Simulation 

Gravity 

Size of the 
Universe 

Age of the 
Universe Structure and 

evolution of 
stars 

Relativity 

Planets & 
moons 

A human history 
of cosmology 

Exotic case 
studies 

Parallax Luminosity 

Measurement 

Earth 
Solar System 
Galaxy ... 

Newton/Kepler 

Einstein 

Future? 
The cosmic  
calendar 

Red shift 

Age of the Earth 

Ideas of 
General 
Relativity 

Precession of 
Mercury 

Gravitational 
lensing 

Black holes, quasars 

The Solar  
System 

Detecting 
planets 
orbiting 
other stars 

Neutron 
stars 

Special 
Relativity 

The Earth 



The Cosmos is all that is or ever was or ever will be. 

In the last few millennia we have made the most astonishing 
and unexpected discoveries about the Cosmos and our place 
within it, explorations that are exhilarating to consider. They 
remind us that humans have evolved to wonder, that 
understanding is a joy, that knowledge is prerequisite to 
survival.  
 
I believe our future depends on how well we know this Cosmos 
in which we float like a mote of dust in the morning sky. 

Carl Sagan (1934-1996) 
Cosmos pp20 



The Solar System 





Scale in astronomical units AU 
1AUa 

111AU 1.496 10 m 



Since the Earth is also orbiting the Sun 
the positions of the planets as observed 
from Earth appear to make complex 
motions across the sky as viewed 
over any nights. 
 
This is why a heliocentric model is much 
easier to understand than one based 
upon a fixed Earth (geocentric) 







Jupiter 
Saturn Uranus Neptune 

Venus, Uranus and Pluto rotate clockwise about their internal axis 
All other planets rotate anti-clockwise 
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Earth parameters 







Kepler III works for Exoplanets too! 
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Dwarf planet 
Ceres within the 
Asteroid belt 
 
Radius 
476 km 
 
Mass 
0.00015 Earths 
(9.43 x 1020 kg) 







Saturn – North polar hexagon and 
vortex as well as rings (2 April 2014 

South Pole 
Saturnian 
‘hurricane’ 



Formation of 
the solar 
system 





Moons 



1577 Hale Bop 1997 



Comet 67P/Churyumov–
Gerasimenko photographed 
from the Rosetta mission 2014 





Earth seasons & tides 











Change of position of the Moon 
against background constellations 
over the course of one day 







Spring Tide: Full Moon 

Spring Tide: New Moon 

Neap Tide 


