Abstract

We investigate the redshift dependence of X-ray cluster scaling relations drawn from three
hydrodynamic simulations of the ACDM cosmology: a Radiative model that incorporates
radiative cooling of the gas; a Preheating model that additionally heats the gas uniformly at
high redshift and a strong Feedback model that self-consistently heats cold gas in proportion to
its local cooling/accretion rate. While all three models are capable of reproducing the observed
local Lx-Tx relation, they predict substantially different results at high redshift (to z = 1.5),
with the Radiative model predicting strongly positive evolution, the Preheating model mildly
positive evolution and the Feedback model mildly negative evolution. These variations are
mainly due to the amount of low entropy gas delivered to cluster cores in sub-haloes, whose
overall accretion rate decreases with time. Heating diminishes this supply, leading to hotter,
extended cores and weaker evolution in the Lx-Tx relation. Based on our results, we can
conclude that the latest observations which predict positive evolution of the Lx-Tx relation,
point to a scenario where heating must have occured at high redshift, allowing radiative cooling
to drive its evolution at lower redshift. Future large-scale observations of scaling relations at
high redshift will therefore place interesting constraints on the nature of galaxy formation in

clusters as well as on cosmological parameters.
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