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The Evidence of Halo Assembly Bias in
Massive Galaxy Clusters

Hironao MIYATAKE

California Institute of Technology, 1200 E
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Abstract: What is the relationship between the spatial
distribution of galaxies or clusters and dark matter?
Understanding this relationship, the so-called halo
bias, is the key to achieve precision cosmology with
future galaxy surveys. Although it has been assumed
that the halo bias solely depends on halo mass, several
numerical and theoretical studies showed that it also
depends on the assembly history of galaxies and clus-
ters, which is called halo assembly bias. We report the
first observational evidence of assembly bias in mas-
sive clusters by combining weak gravitational lensing
and cluster auto-correlation measurements with the
Sloan Digital Sky Survey data. Our findings are not
only the first step towards precision cosmology but
also the clue to reveal cluster assembly history. Fur-
thermore, since assembly bias of galaxy clusters is
connected with the nature of initial matter density
fluctuation, we might be able to explore the physics of
early universe.
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