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Figure S1. The lattice constants calculated by virtual crystal approximation (VCA) and supercell (SC) methods with their
linear fitting lines as a function of Rb content x for (a) Cs1−xRbxPbI3 and (b) Cs1−xRbxI.

Table S1. Atomic charge of atoms in CsPbI3 and RbPbI3, calculated by using the Hirshfeld
method. CR, CH , and CN are reference, Hirshfield, and net charges, respectively. The sum of
atomic charges of iodine atoms is also presented. Positive value indicates the loss of electron,
while negative value means the gain of electron.

Atom CR CsPbI3 RbPbI3
CH CN CH CN

Pb 14.000 13.705 0.295 13.717 0.283
I 7.000 7.181 -0.181 7.170 -0.170

7.000 7.181 -0.181 7.170 -0.170
7.000 7.181 -0.181 7.170 -0.170

I3 -0.543 -0.510
Cs (Rb) 1.000 0.752 0.248 0.772 0.228
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Figure S2. Density of states for Cs1−xRbxPbI3 calculated by SC (left panel) and VCA (right panel) methods. To coincide the
scale of DOS, the values of DOS calculated by SC method are multiplied by 0.25 due to the use of (2×2×1) supercell.
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Figure S3. E − V curves obtained by fitting into the equation of state for Cs(Rb)PbI3, PbI2, and Cs(Rb)I.
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Figure S4. Lattice constant vs. pressure curves for Cs(Rb)PbI3, PbI2, and Cs(Rb)I.
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Figure S5. Phonon dispersion curve and DOS of PbI2.
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Figure S6. Bulk modulus of CsPbI3, RbPbI3, CsI, RbI and PbI2 as the temperature is rising to 1000 K.
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