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Abstract: '

Hydrostatic cluster masses together with the halo mass function have been shown to be a
competitive cosmological tool, since they can be derived from X-ray observations alone for
large samples and with high precision. Biases from non-thermal pressure can be quantified and
corrected for high mass objects. However, cosmological studies including galaxy groups suffer
from unknown selection effects.

We investigate those biases using the largest complete X-ray sample of the brightest clusters and
groups available. We quantify the luminosity-temperature scaling relation with more than 300
objects over a large range of masses, out to redshift 0.4, and find that the intrinsic scatter has a
non-uniform distribution with respect to the temperature or mass.

We select a subset of the most relaxed and most disturbed objects and show that the non-
uniform distribution remains. Although selection effects will not have a significant impact on
the dependencies of the scatter itself, they have to be accounted for when deriving cosmological
parameters. This is of particular interest also for eROSITA, since the first survey catalog will be
dominated by the brightest objects already analyzed here.

Besides the temperature dependence of the scatter, we also find a spatial dependence: An
anisotropy of underluminous clusters exists in a certain direction on the sky, which cannot be
explamed by any systematic.
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Final sample consists of 376 Clusters with fluxes of
at least 5x10'4 erg/s/cm?

X-ray flux limited sample

Selection:
1 * ROSAT clusters in MCXC catalog with flux >
i 4.5x10"? erg/s/cm?
¥ * Reprocessed fluxes through growth curve
analysis based on ROSAT All-Sky survey data
(Pacaud et al., in prep.)
* For most clusters original fluxes from MCXC
agree well with new fluxes
* Remove objects in the Galactic plane, Virgo
area, LMC/SMC, double clusters or objects
dominated by AGN emission
* Sample is complete (no missing clusters wrt to
mass function)
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; Mostly nearby clusters (median z~0.08)

340 Clusters have sufficient X-ray data — Chandra
data is used where available (266 Clusters),
otherw15e XMM-Newton (84 Clusters)

Wide range of temperatures
 Includes relaxed, cool-core clusters and mergers

Scatter n the L-T relation
— Smaller sample of 64 X-ray h Npe
omoma Dright clusters to study the _— 7| den r

BC This work
Y|X uncertainty
Y|X scatter

luminosity-mass relation

Clusters in this region are not ;
selected because of the flux limit. A ' -
larger intrinsic scatter allows some
of them to be scattered into the
sample (toward higher fluxes for a

)
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Background image:
Abell 1758 (Schellenberger et al., 2019)
X-ray: NASA/CXC/SAQO; Optical:SDSS
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