Metallization and Superconductivity of Silane: Revisited

Christophe Guillaume1, John Proctor1, Olga Degtyareva1, 

Eugene Gregoryanz1 and Michael Hanfland2

1 School of Physics and Centre for Science at Extreme Conditions,

The University of Edinburgh, Edinburgh, EH9 3JZ, UK

2 ESRF, BP 220, Grenoble, France.

The proposal that the hydrogen dominant group IVa hydrides, e.g. CH4 SiH4 GeH4, will metallize and become superconducting due to the "chemically pre-compressed" hydrogen [1] recently received extensive theoretical and experimental attention [2]. Silane (SiH4) was claimed to become a metal and superconductor confirming the original idea of the “pre-compressed hydrogen”. However, despite the achieved progress several questions concerning the thermodynamics and pressure range(s) of the phase transition(s), structure of the metallic phase(s), chemistry and/or de-composition remained unanswered. In order to address these issues we have conducted in situ optical and x-ray synchrotron diffraction studies on the lightest hydrides CH4 and SiH4 up to 130 GPa at low and room temperatures. We will present the new data which account for the existing discrepancies and offer an explanation consistent both with the theory and experiments.   
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