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Crystal polymorphism of a water monolayer under hydrophobic nanoconfinement
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Bulk water presents a large number of crystalline and
amorphous ices. Hydrophobic nanoconfinement is known
to affect the tendency of water to form ice and to reduce
the melting temperature. However, a systematic study
of the ice phases in nanoconfinement is hampered by the
computational cost of simulations at very low temper-
atures. Here we develop a coarse-grained model for a
water monolayer in hydrophobic nanoconfinement and
study the formation of ice by Mote Carlo simulations.
We find two ice phases: low-density-crystal ice at low
pressure and high-density hexatic ice at high pressure,
an intermediate phase between liquid and high-density-
crystal ice1.

Figura 1. Radial Distribution Functions for different state
points. (a) At P = 0.06 GPa and T = 246 K (in the liquid
phase) and T = 218 K (in the LDC phase). Here and in the
next panel, insets show a portion of typical configurations at
the state points represented in the main panels. The g(r)
for the LDC has many peaks correspoding to the long-range
trans- lational order of the square crystal, while the g(r) for
the liquid near the coexistence shows precursors of the LDC
structure. (b) At P = 0.24 GPa and T = 274 K (in the liq-
uid phase) and T = 218 K (in the hexatic phase). The liq-
uid g(r) has a shoulder in the second peak that splits into a
small peak in the hexatic phase. The hexatic phase has liq-
uid-like short-range translational order due to the pres- ence
of many disclinations, but crystal-like long-range ori- enta-
tional order, emphasized by links in the inset describ- ing the
hexatic phase.
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