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At low pressure hydrogen and its isotopes (deuterium, hydrogen deuteride) have remarkable properties in the solid due to the fact that the splittings between the rotational states are enormous relative to other molecules, while quantum effects relating to the Pauli Principle lead to the distinguishable ortho-para species for identical particles. As pressure is increased structural phase transitions are observed for both the ortho and para solids; yet above ~150 GPa the properties seem to merge.  The long sought-after transition to the metallic atomic phase still eludes experimental observation at pressures as high as ~350 GPa at ambient or low temperatures.  Recent theory has predicted that the melting line of hydrogen peaks and may descend with increasing pressure so that hydrogen might be an atomic metallic liquid at zero Kelvin with new quantum properties.  Recent experiments have observed a peak in the melting line that will be discussed in this session.

