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Figure S1. Band structures and densities of states of the two-dimensional perovskites: (a) 

(EDBE)PbCl4 and (b) (EDBE)PbBr4, calculated at the HSE+SOC level (VASP code). 
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Figure S2. Band structures of the two-dimensional perovskites (a) (EDBE)PbCl4 and (b) 

(EDBE)PbBr4, calculated with and without consideration of spin-orbit coupling at the PBE level, 

used for the evaluation of the optical response (Quantum Espresso code). 
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Figure S3. Bandgaps calculated using different methodologies (PBE, PBE+SOC, HSE+SOC, 

and PBE+SOC+G0W0) for the two-dimensional perovskites (EDBE)PbCl4 and (EDBE)PbBr4. 
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Figure S4. (a) Projected densities of states of (EDBE)PbCl4 in the bulk and for a single layer 

with NH2 terminations. (b) Molecular structures of the (EDBE)32Pb12Cl56 cluster and 

corresponding simplified model of (CH3NH3)32Pb12Cl56.  

 


