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Summary

Water is characterized by the hydrogen-bond interaction that has an important many-body component, usuallynot included in
atomistic non-polarizable models. Here we consider a model that is coarse-grained in such a way to include this many-body
component. We study the phase diagram for the 3D model with specific attention to elucidate the occurrence of the
hypothesized liquid-liquid phase transition and to characterize the corresponding liquid-liquid critical point.
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Breu descripcio del projecte4

Water has many anomalies, all possibly related to the peculiar network of hydrogen bonds that the water
molecules form. This interaction has an important many-body component, due to cooperativity [1], that is not
included in pair-wise additive atomistic potentials, but that has been investigated recently for the case of a
water monolayer [2]. It has been shown, by studying the response functions and the correlation length, that at
low temperature the monolayer undergoes a liquid-liquid (LL) phase transition ending in a critical point in
the universality class of the two-dimensional (2D) Ising model. The existence of a LL critical point has been
suggested as a possible explanation for the water’s anomalies [3]. Here we will investigate, by efficient
Cluster Monte Carlo simulations (STEP 1) combined with the Histogram Reweighting Method and Finite
Size Scaling Analysis (STEP 2), if the model has the LL critical point in 3D and to which universality class
it belongs. The implications of this work could be relevant for our understanding of water's phase diagram
that, despite its importance for our life, is still the object of a strong debate [4, 5, 6].
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