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Supplementary Data

Computational Details

All calculation on the [H,mela]PbBr, materials and HymelaBr, salt were carried out using Quantum Espresso
program package.! Geometry optimization were performed using ultra soft fixed experimental cell
parameters with plane wave cutoff of 25/200 Ry along with PBE? function and ultrasoft pseudo potential
with electrons from I 5s, 5p; N, C, O 2s, 2p; H 1s; Pb, 6s, 6p, 5d shells explicitly included in calculations.
For the isolated H,melaBr, salt a 20x20x20 A cubic box was adopted to avoid interaction with the replicants.
DOS calculation has been carried out using the exact exchange through the HSE06 functional* (0=0.43),
following the previous approach.’ Hybrid calculations, spin orbit coupling included, have been carried out at
the relaxed PBE geometries using norm conserving pseudopotential with 22 valence electrons for Pb has
been used, by including the Pb 5s and Sp states, which ensures an accurate reproduction of MAPDbI; band gap
and band edges against GW calculations.® For the other elements, pseudopotentials with the same number of
valence electrons as in the US case have been used. To reduce the computational effort, hybrid SOC
calculations have been performed by using a plane wave cutoff of 40 Ry, without affecting the accuracy of
the calculations.

The simulation of the triplet state of the HymelaBr, salt was carried out at scalar relativistic level because of
with non-collinear calculation is not possible to impose the multiplicity, however, while SOC is fundamental
for the description of the inorganic part, the SOC effects on the organic molecules are negligible. In
particular, to further confirm this aspect we compare the HOMO-LUMO gap of the non-interacting organic
part at the singlet state with scalar relativist approach and with SOC alternatively and we obtain exactly the

same band gap value.
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