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A new order parameter is proposed to distinguish the structures of water at
room temperature, supercooled water and several types of ice at the molecular level. Using this
technique, the process of ordering supercooled water into ice can be visualized. Molecular dynamics
simulations were performed under high pressure to discover that at least two new ice crystals are
spontaneously formed and to develop a method to identify their structures. The phase diagram of ice
at negative pressure has been proposed, but we have made a deeper consideration of it, investigated
an unprecedented number of crystal structures, and proposed a more realistic phase diagram of
negative pressure. For the simulation, software for easily making crystal structure of all ice was
made and was opened to public free of charge.
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