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First-principle study on the effects of Tl doping on the
band gap and the band-edge of optical absorption of InI*
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(School of Information Science and Engineering, the Key Laboratory for Special Fiber and Fiber Sensor of Hebei Province,

Yanshan University, Qinhuangdao 066004, China)
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Abstract
According to the density functional theory, using first-principles plane-wave ultrasoft pseudopotential method,
models for a pure Inl and different concentrations of Tl-doped Inl are set up, and the geomertry optimizations for the
modes are carried out. The total density of states, the band structures and the optical absorption are also calculated.
The results show that the smaller the doping concentration of TI, the smaller the formation energy of Inl is, thus the
more stable the crystal structure is. The T1 doping causes the bottom of conduction band shift to a higher energy, while
the location of the top of valence band has no change. This makes the band gap of Inl broadened, and the absorption

spectrum obviously blue-shifted.

Keywords: T1 doped Inl, electronic structure, absorption spectrum, first-principles
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