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Discovery of Metallic State of Hydrogen-Rich Material: Solid Silane 

There is a great interest in electronic transitions in hydrogen-rich materials under extreme conditions. It has been recently suggested that the group IVa hydrides such as methane (CH4), silane (SiH4), and germane (GeH4) might become metallic at far less pressures than expected for pure hydrogen at equivalent densities because the hydrogen is compressed in group IVa hydride compounds. Recently, the scientists from Carnegie Institution of Washington, South China University of Technology, China, and The University of Western Ontario, Canada reported their discovery of the metallization of solid SiH4. Therefore, SiH4 can be considered as the first example for the metallization of a group IVa hydride. The research paper was published in the first issue of this year’s Proc. Natl. Acad. Sci. U.S.A.  
The researchers reported measurements of Raman and infrared spectra of silane in diamond anvil cells up to 70 GPa. They found that SiH4 undergoes three phase transitions before becoming opaque at 27-30 GPa. The vibrational spectra indicate the material transforms to a polymeric or framework structure in this higher pressure range. Room-temperature infrared reflectivity data taken in U2A revealed that the material exhibits Drude-like metallic behavior above 60 GPa, indicating the onset of pressure-induced metallization. The reported metallic state of SiH4 was soon confirmed by the measurements of the electronic resistance [see, M. I. Eremets et al., Science 319, 1506 (2008)].
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Figure: Room-temperature infrared reflectivity spectra of SiH4 at selected pressures up to 67.2 GPa. The blue squares are the measurement results. The solid lines represent model fits to the data. The small gap in the spectrum near 2000 cm-1 is due to diamond anvil absorption. 
