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Room-temperature superconductivity was first predicted in metallic hydrogen and then postulated in a number of
hydrogen-rich materials at very high pressures /1,2/. The search for these superconductors led through hydrogen
and related molecular hydrides culminating in the exciting discovery and concomitant theoretical simulations of
superconductivity in H[sub]3[/sub]S /3-5/. The field practically exploded with this successful synergy between
theory and experiment culminating in the discovery of superconductivity in YH[sub]x[/sub], LaH[sub]10-x[/sub]
at temperatures as high as 265 K /6-10/. The pressures of synthesis make these compounds (as yet) unsuitable for
neutron diffraction and therefore one relies on spectroscopy and x-ray diffraction to correlate with theoretical
models and hypothesize the structures /8/. Our experiments reveal a very nebulous pathway to synthesis and
stability and correlation between T[sub]c[/sub] and hydrogen stoichiometry. This talk will focus on the structure
and stability aspects of these interesting class of compounds that need to be well understood to have a reproducible
pathway to synthesis and validation of other properties including Meissner effect.
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