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Structures and Metallic transition in Hydrogen under Ultra-High Pressure :
Structures come out through Quasi-particle calculations for the electronic band
structure

NAGARA, Hitose
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Using the band structure calculations based on the quasi-particle picture, i.e.
GW approximation, we have studied the pressure dependences of the bandgaps in hydrogen with the
structures expected in the pressure range from 200GPa to 400GPa. Combined with the enthalpy data, we
obatined the possible structures and their metallization pressure.
Our results show that, at pressures below 280GPa, C2/c-24 structure will be realized and it is
insulating. At around 280GPa the Cmca-12 structure will replace the C2/c-24 structure, and the hydrogen
becomes metallic because, the band gaps of the Cmca-12 at 280GPa are already closed at 280GPa. The
Cmca-12 structure transforms into the metallic Cmca-4 structure at around 380GPa. Acording to this study,
the compressed hydrogen becomes metallic by the transfomation into the Cmca-12 structure around 280 GPa,
above which pressure hydrogen remains metallic.
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