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Electronic structure and optical properties of transition
metal doped titanate nanotubes
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Abstract

The electronic structure and optical properties of transition metals (TM) -doped (Fe, Co or Ru) titanate nanotubes
(TNTs) have been investigated by using the plane-wave ultrasft pseudopotential method T atam intercalation into the
interlayer region of the layered TNTs structure has great influence on the geometry of the original structure and the
formation energy of Co-doping or Ru-doping is lower after geametry optimizations Doped atoms bond with the surrounding
O atoms o fom a kind of ©lid lution The reaults showv that, Fe, Co or Ru intercalation reduces the band ggp of TNTs
and introduces nev energy levels in the band gap, extending the abiption edge of the doped TNTswell into the visible
region, which isdue © the gopearance of the by, (d, ;) and a,(d;) states partial impurity bands are in sami-filled
states, which act as the capture centers of holes o reduce the recambination of electrons and holes the valence bands of
the doped TN Tsmove towards lov energy, making the holesmore oxidative Finally, the abmption gpectrum of the doped
TNTs shows that Ru-doped TNTs has a stronger abiptive capacity in the visible region
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