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Solid hydrogen is a molecular quantum solid with unusual predicted properties. At very high pressures or densities it is predicted to become a monatomic metal and a possible high Tc superconductor. Atomic metallic hydrogen has never been experimentally observed, while theoretical predictions of the critical pressure for the transition are scattered over a large range. A recently predicted peak in the temperature versus pressure melt line has been considered as a precursor for metallization. Hydrogen diffusion which is enhanced at high temperatures and pressures creates an experimental challenge for studying the melt line of hydrogen. We have used the technique of pulsed laser heating to extend the melt line to high temperature and pressures and observed a peak. This method suppresses the deleterious effects of diffusion and enables high temperatures to be achieved. In this talk I shall review some of the properties of solid hydrogen and experimental approaches and techniques to extend our understanding of the properties of hydrogen at high pressure and temperatures.   

