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The transition between low density and high density amorphous ice (LDA and HDA
respectively) observable below ~135 K figures among the textbook examples of a
polyamorphic phase transition [1]. However, for purely experimental reasons, this transition
has up to present been studied aimost exclusively on quenched-recovered samples, from which
various, partly contradicting conclusions have been drawn [2]. Here we present the first in-situ
neutron diffraction study of the transition between LDA and HDA under pressure at ~0.3 GPa,
a 130 K. It is shown that all the intermediate diffraction patterns can be accurately
decomposed into a linear combination of the patterns of the end members, i.e., pure LDA and
HDA just before and after the transition, respectively. This gives direct evidence of phase
coexistence, as seen in a classical first-order transition. We aso report insitu Raman
measurements and visual observation of this transition under the same conditions which
strongly support these conclusions. These findings have implications for models of water and
the proposed second critical point in the undercooled region of liquid water.
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