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virial theorem:
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Dark Matter in Galaxy Clusters ‘
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Dark Matter in the Universe
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Mass Mapping in Galaxy Clusters




Mass Mapping in Galaxy Clusters ‘

e ellipticities trace the tidal field
(shear)

e shear is converted to matter
density




Mass Mapping in Galaxy Clusters




v
P -
O

9
7

=

@)
>
=

«
Q)

Q)
£

o)
£
Q.
Q.
©
=
o
%)
©
=



UNIVERSITAT
HEIDELBERG
ZUKUNFT
SEIT1386

Mass Mapping in Galaxy Clusters




Mass Mapping in Galaxy Clusters




UNIVERSITAT
HEIDELBERG
ZUKUNFT
SEIT1386

Mass Mapping in the Universe
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Mass Mapping in the Universe .
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Mass Mapping in the Universe
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Quantifying Mass in the Universe ‘
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Quantifying Mass in the Universe

B Planck 2013+WP
W Planck T lowP
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Quantifying Mass in the Universe
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PlanckTT+lowP PlanckTT,TE,EE+lowP
Parameter 68 % limits 68 % limits
0.02222 + 0.00023 0.02225 + 0.00016

flazar
2000
217
2000 1ttt

0.1197 +0.0022
1.04085 + 0.00047
0.078 £0.019
3.089 +0.036
0.9655 + 0.0062

67.31 +0.96
0.685 +0.013
0.315+0.013

0.1426 + 0.0020

0.09597 + 0.00045
0.829 +0.014
0.466 + 0.013
0.621 +0.013

9.9+18
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1.880 £ 0.014
13.813 + 0.038
1090.09 + 0.42
144.61 + 0.49
1.04105 + 0.00046
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3393 + 49

0.01035 + 0.00015

0.4502 % 0.0047
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1.04077 + 0.00032
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67.27 £ 0.66
0.6844 = 0.0091
0.3156 = 0.0091
0.1427 £ 0.0014

0.09601  0.00029

0.831£0.013
0.4668 = 0.0098
0.623 % 0.011
10.07}7
2.207 £ 0.074
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13.813 % 0.026

1090.06  0.30
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Quantifying Mass in the Universe
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The Baryonic Contribution
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Primordial Black Holes? ‘:::;s::g:;
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