Dense Hydrogen Can Behave Like Topological Insulator

Scientific Achievement 10/2016

It was shown that dense hydrogen can have metallic surface states even when
the bulk of material remains insulating.

Significance and Impact

The results provide predictions for future measurements, including probes of
possible surface superconductivity in dense hydrogen.

Research Details

e First-principles calculations of band
structures, Zak’s phases and charge
densities of dense phases of hydrogen.

e Two-dimensional distributions of Zak’s
phase were used to predict the
existence of topological surface states
on some particular surfaces.

e Surface states were calculated within a T
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