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Abstract:

Hydrogen is considered the essential element to reveal quantum many-body effects of density,
somehow similarly to the role played by  helium in  low temperature physics. The observation
of metal hydrogen has been motivating the high pressure field for a long time. This goal should
now be within the reach of the diamond anvil cell (DAC) apparatus. Indeed, the closure of the
electronic gap of hydrogen in the visible has been measured by compressing solid hydrogen up
to about 350 GPa in a DAC. In this talk, we will review how some of the interesting questions
concerning  the phase diagram of hydrogen can be experimentally addressed. In particular,  we
will discuss the importance of  the coupling of the diamond anvil cell with large scale facilities.
Recent results will be presented in more details: the structure of the Broken Symmetry Phase in
deuterium; the isotopic shift on the equation of state of the hydrogen; the diffusion process in
solid hydrogen;  the properties of   warm dense hydrogen, a state  in between condensed matter
physics and plasma physics.
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