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Hybrid organic/inorganic perovskites(HOIPs) have drawn significant research interests due to the

incomparable rapid rise in energy conversion efficiency seen in photovoltaic devices based on CH3NH3PbI3.

Current research attempts in this field have concentrated on searching for similar perovskites with better

properties, especially stability under a humid condition and/or irradiation [1]. In this work, employing first-

principles calculations based on the density functional theory, we have investigated effects of vacancy on the

optimized structures, bandgap, total and partial density of state, effective on-site and bond charge, by

comparing with relevant experimental and/or theoretical data [2]. These analyses reveal that a Pb vacancy

induces an asymmetric distortion of the lattice, which leads to a local volume expansion at low temperature

[3]. The degenerate states at the conduction band minimum(CMB) are split each other due to the defect and

it promotes broadening of the light absorption spectra. Possible effects of interstitial impurity, such as a

water molecule, will also discussed in the presentation. 
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