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cosmic structures
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atlas of our neightbourhood: the local group (galaxies)
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atlas of our neightbourhood: virgo cluster (clusters)
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atlas of our neightbourhood: duater&; and super
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erclusters

axy sup

gal

and

s

220929 total

m
5]
L]
b
L.
o)
D
@
0
T}
o
]

v Simulations

-Bod

I

observations of galaxy cluste




evolution of cosmic structures and the Universe

MUni'uerse - = Rtimﬁ X Mspace
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cosmic microwave background (CMB)

Mollweide projektion




cosmic microwave background (CMB)

expansion in spherical harmonics
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[a] Penzias and Wilson (1965)

[c] WMAP (2003)



cosmic microwave background (CMB)

expansion in spherical harmonics T'=2725K
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Variance of the field
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Simulations

power spectrum
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Simulations
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finite universes
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Motivation overtones on a string

General Relativity: possible
Friedmann-Lemaitre universes
illustrated in 2 dimensions
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finite universes as a flat 3-Torus
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finite universes as a fat 3-Torus
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concluding remarks
atistics of the CMB

e global statistics of the CMB

e local deviations and artefacts

e new and better methods

geolnetry and I'!JIJ-.||cJ"_'x Ol the universe

e other spaceforms

e independent methods

experiments 11n e arure

e new data from WMAP
e LHC at Cern 2008
e PLANCK by ESA 2008
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