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Figure 1 shows the relaxed geometries of parallel and anti-parallel oriented methylam-

monium cation along with the plot of respective bandstructures. As seen here, there is little

effect of relaxation on the electronic properties of the material.
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Figure 1: (a) The relaxed geometry for parallel orientation of MAPbI3, (b) Band structure
in parallel orientation of dipoles, (c) The relaxed geometry for anti-parallel orientation of
MAPbI3 and (d) Band structure in anti-parallel orientation of dipoles. The k-points in
Brillouin zone are T : [0, 0, 0], X : [0, 0, 1
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