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WHAT DO 

ASTRONOMERS 

OBSERVE? 

Stars 

galaxies 



WHY THERE IS NO 

COLLAPSE OF THE 

STARS IN A GALAXY? 

Gravity 

Some force must compensate gravity 
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Galaxy: 

Distance Sun-GC: 8 kpc 

Diameter: 30 kpc 
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„physics is easy“ 
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SO  WHAT??? 

R 

R
o
ta

ti
o
n
s
g
e
s
c
h
w

. 

http://www.google.at/url?sa=i&source=images&cd=&cad=rja&docid=hJXph6fiyEQDtM&tbnid=3ha6VSJEJapirM:&ved=0CAgQjRwwAA&url=http://cosmic-horizons.blogspot.com/2011/12/more-dark-matter-shenanigans.html&ei=_NwxUu32A8TL0QWAyYHoCA&psig=AFQjCNGwQj-_s8YOU5cUe7LRdD9ugiyMqw&ust=1379085948123515


HOW TO EXPLAIN 

THIS ?? 

physicists are strange people… 

They invented  dark matter 

 

What is dark matter? 

 only gravitational interaction 

 we have no definite answer 



Hubble, Magellan Teleskop Beobachtungen 

Pink: X-ray Emission 

Blau: Massenverteilung auf Grund 

Gravitationslinseneffekt 
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ABELL 520 
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GENERAL RELATIVITY 

Space-time matter 

New explanation of gravity 

𝑇𝜇𝜈 
𝑅𝜇𝜈 

Riemann Tensor Energy-Momentum Tensor 



GRAVITATIONAL 

LENSING 



COOPERATION WITH 

IAC: Instituto de Astrofiscia de Canarias 

 

Observations: galaxy cluster/quasar->Lensing 
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Earth 

Quasar 
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