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Band-gap of cubic CsPbBr3 perovskite under different pressures

Doroudi Alireza

Physics & Accelerator School, Nuclear Science and Technology research institute, P.O.BOX:
11365-3486, Tehran, Iran.

Abstract:

Organic-inorganic halide perovskites have been fabricated as gamma-ray detectors. They are chemically
unstable under heat or moisture due to the presence of organic cation. Replacing organic cation by cesium
shows a long-term stability. Cesium lead bromide (CsPbBrs) perovskite which is an all-inorganic
perovskite, is the most studied perovskite emitter and is important in gamma-ray detection. This material
has cubic symmetry at temperatures higher than 130 degrees of Celsius. Band-gap of perovskites is a
basic parameter for assessment of light absorption in photovoltaic devices and by applying hydrostatic
pressure one can change the electronic structure and, especially the band-gap of all-inorganic peroskites.
In this research by using density functional theory and calculations based on first principles, we calculate
the electronic properties of CsPbBr; perovskite in cubic phase and their variations with pressure. In the
calculations, the both approximations, LDA and GGA and different pseudopotentials have been used for
calculation of band-gap.

Keywords: cubic perovskite, band-gap, density functional theory.
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