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Cosmology today

Timeline
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Cosmology today

Why should 
anyone 

believe this?
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Dark energy
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Dark energy
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Dark energy

In its recent past
the Universe 

seems to undergo 
accelerated expansion

We call this DARK ENERGY
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Dark matter
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Dark matter
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Dark matter

There must be more matter 
than we can see:

DARK MATTER
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Bringing the pieces together
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Bringing the pieces together

What describes those 
points so well?
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Structure forms hierarchically
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Cosmic giants
Typical scales:

∼ 1015M⊙

∼ Mpc �
3.2 Million light years

Ingredients:

5% are actually galaxies

20% is hot ionised gas

75% is dark matter
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...and laboratories
dark matter revealed through grav. lensing

the galaxies and the gas
can be observed directly

computers create
simulated clusters

quite accurately
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We used some of the best telescopes...
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We used some of the best telescopes...
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... and a lot of numerics

g = γ
1−κ

χ2(ψ) = χ2
w + χ2

s + ηR

β = θ −α(θ,ψ)

∂χ2

∂ψ = 0

detA(ψ) = (1− κ)2 − γ2 = µ−1
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It turned out to be a treasure trove
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Pandora’s Cluster

NASA, ESA, CXC, D. Coe & J. Merten
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Pandora’s Cluster

JM+ 11, MNRAS in press
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Pandora’s Cluster

JM+ 11

This will become
a real challenge for
simulations

Collaboration with
V. Springel’s group
in Heidelberg

A first search in 
MXXL was already
successful 
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Voice matters while telling a story!

ESO, ESA, NASA, J. Merten and D. Coe
Freitag, 22. Juli 2011



Voice matters while telling a story!

ESO, ESA, NASA, J. Merten and D. Coe
Freitag, 22. Juli 2011



Thanks and enjoy Heidelberg

Hope to see you soon again.
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