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Thermal diffusivity of water under high pressure and high temperature using pulse
laser and diamond anvil cell
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A both-sided CO2 laser heating system has been developed for melting and thermal
diffusivity measurements of materials contained in the icy planets such as Neptune and Uranus. Melting
temperatures of ice, ammonia, and magnesium oxide under high pressure have been determined by using this
instrument and a diamond anvil cell. These results suggest that water should remain in the liquid state
while ammonia exists as the solid state at the pressure and temperature conditions found deep within the
icy planets. These facts imply that not the water predicted by the ab initio calculations but the solid
ammonia is one of the dominant constituents of the non-convective layer in the icy mantle, which is
responsible for producing the non-dipole magnetic field.
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