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What’s cooking
•Observations of condensed structures on a 

supra-stellar scale

•Kinematics of homogeneous isotropic flow

• (Non)relativistic behaviour

•Global equations of motion: GRT

• Towards the early Universe

•Observed constraints: composition, CMBR

• Paradoxes: quanta and dark stuff

• Structures big and small





Quest for the Centre

•Our Universe on a large scale tends to be 
homogeneous and isotropic

• The degree of isotropy and homogeneity 
increases with increasing length scale

• The kinematics of a homogeneous and 
isotropic system is severely restricted







Far-Infrared Survey
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The Two-Degree Field 
(2dF)















Hubble Ultra-Deep Field 
(HUDF)

• Single field of observation

• Exposure 11.3 days





HUDF













Kinematics of a 
Homogeneous and 
Isotropic Medium







Motion of the Universe

• The large-scale Universe is homogeneous 
and isotropic

• Therefore, it must move the same 
everywhere

• This is only possible by a change of scale 
(expansion of space)



How may the 
Universe move in 
such a way that it 

remains 
homogeneous and 

isotropic?

The Universe must 
move in the same 
way everywhere!



This implies a 
unique velocity 

field

“Hubble Velocity”
is a change of scale
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and 
now

There 
and 
then



There was 
less space 
in the past



It was hotter 
and denser 
in the past



Cut-and-paste 
space-time

General 
Relativity
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There 
and 
then

“Big 
Bang”






