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X-ray observations of the outskirts of galaxy clusters show that the entropy of the intracluster medium (ICM)
in the virialization region is generally less than what is expected based on purely gravitational structure for-
mation. Possible explanations include electron/ion non-equilibrium, accretion shocks that weaken during
cluster formation, and the presence of unresolved cool gas clumps. These mechanisms are expected to corre-
late with large scale structure (LSS), such that the entropy is lower in regions where the ICM interfaces with
LSS filaments and, presumably, the warm-hot intergalactic medium (WHIM). Major, binary cluster mergers
are expected to take place at the intersection of LSS filaments, with the merger axis initially oriented along a
filament. We present results from deep X-ray observations of the virialization regions of binary, early-stage
merging clusters, including a possible direct detection of the dense end of the WHIM along a LSS filament.
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