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Using incoherent quasielastic neutron scattering we investigated the dynamics of water
confined in two nanoporous alumino-silicate matrices, from ambient temperature down to
deeply supercooled states in a temperature range inaccessible in bulk water. We collected data
using three instruments with widely different resolutions, the Fermi chopper, the disk chopper,
and the backscattering spectrometers, at the NIST Center for Neutron Research. The confining
systems were lab synthesized mesooporous silica MCM-41-S with cylindrical pores of 14 to 20
A diameter. Inside the pores of these matrices the freezing process of water is strongly
suppressed, taking place at a temperature about 60 K less than in bulk water. Thus, with the
combined use of different instruments, we were able to study an interesting temperature range,
220 K <-T <300 K. The data from all the three spectrometers were analyzed using a single
consistent intermediate scattering function of water based on the relaxing cage models for the
trandational and rotational motions.

We observe a clear evidence of a cusp-like dynamic transition, which can be described as
a fragile-to-strong liquid transition. The transition temperature decreases steadily with an
increasing pressure, tracking the homogenous nucleation temperature line of bulk water, until it
intersects this line at a pressure 1.6 kbar and at a temperature 200 K. Above this pressure, the
cusp-like transition disappears and it is no longer possible to identify the characteristic feature
of the fragile-to-strong transition.
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