DFT Based First principles calculation of Lead-free CsSnCl; Perovskite: A “GGA+U” Approach
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Introduction

Metal halide perovskite contains chemical structure ABX; (where, A and B are metal cations, and X is halogen anion) [1]. It may be thought of as a big molecular atoms at the center while the corners are filled by atoms A and the sides are
occupied by a smaller, negatively charged halogen atom [2] .

In this investigation, we have calculated the structural properties, optical absorption, electronic band structure, charge carrier effective masses, electron charge density etc. of CsSnCl; nanocrystals within the generalized gradient approxima-
tion (GGA) and GGA+U methods.

Theoretical Method Effective Mass Electron Charge Density

« The DFT based first-principles calculation was carried out using the Cambridge Se-
rial Total Energy Package (CASTEP).

We used both the conventional generalized gradient approximation (GGA) and the
GGA+U techniques based on the PBE gradient corrected exchange-correlation
functional. In GGA+U method the Hubbard U.s correction is implemented in a
form of U= U — J, where the effects of the on-site Coulomb and exchange interac-
tion are denoted by U and J, respectively.

We observed that, the optimized cut-off energy of 600 eV and k-points 15 x 15 x 15
is sufficient to obtain the ground state energy of CsSnCl; perovskite.
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