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The computational errors from using finite k-point sampling in our calculations of different bulk 

crystals were assessed. For each bulk crystal, we calculated the energies of the relaxed 

structures using two sets of k-point mesh. Table SI1 shows the simulation details and the energy 

differences (ΔE) per formula unit obtained using the following equation: ΔE = (E2 – E1)/Z.  E1 is 

the total energy with the smaller k-point mesh, E2 is the total energy using the larger k-point 

mesh, and Z is the number of formula units in the simulation cell. The absolute values of the 

energy differences are within 0.13 kcal/mol for all the crystals considered. The errors from our 

choice of the k-point meshes for different crystals are insignificant. The energetic results 

reported in this work were all calculated from the energies using the larger k-point meshes. 
1 Corresponding Author, E-mail: patrick.h.sit@cityu.edu.hk. Phone: (852)34426709.

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2016

mailto:patrick.h.sit@cityu.edu.hk


2

Table SI1   The simulation details and the energy difference per formula unit (in kcal/mol) 
between the smaller k-point mesh and the larger k-point mesh for different crystals.

K-point meshCrystal Simulation cell (Å) Number of 

formula units (1) (2)

ΔE (kcal/mol)

MAPbI3 8.85 × 8.85 × 12.64 4 4 × 4 × 4 6 × 6 × 6 -0.02

MAPbI3·H2O 10.39 × 4.64 × 11.11 2 5 × 8 × 5 7 × 9 × 7 -0.06

MA4PbI6·2H2O 10.39 × 11.31 × 10.55 2 4 × 4 × 4 6 × 6 × 6 -0.13

MAI 5.12 × 5.12 × 9.01 2 8 × 8 × 6 10 × 10 × 8 0.01

PbI2 4.56 × 4.56 × 6.98 1 6 × 6 × 6 8 × 8 × 8 -0.01

α-PbO 3.96 × 3.96 × 5.01 2 8 × 8 × 8 10 × 10 × 10 0.07

β-PbO 5.88 × 5.48 × 4.74 4 6 × 6 × 6 8 × 8 × 8 0.01

I2 7.27 × 9.79 × 4.79 4 8 × 7 × 10 10 × 8 × 12 0.01


