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Table S1. Band edges and dopant deep Kohn-Sham states of MnBi individual and co-doped
CsPbCl; perovskites. The energy values are aligned to the CsPbCl; pristine system using the 5d
j=1.5 orbital peak and the energy reference (zero) is the VB of the pristine. We also specify where
the dopant deep states are mainly localized and whether they are occupied or unoccupied.

Valence band Dopant deep states Conduction Band gap

(eV) (eV) band (eV) (eV)

Pristine 0.000 - 3.05 3.05

Mn?* -0.05 - 3.07 3.13

Mn3* -0.04 0.84 (Mn unocc.) 3.05 3.08

Bi** 0.03 2.76 (Bi unocc.) 3.21 3.18

B .(S(.)C-.PBE 0.02 2.19 (Bi occ.) 3.09 3.07
optimization)

Blzi (S.R_l.)BE -0.06 1.11 (Biocc.) 3.03 3.09
optimization)

Mn?*Bi** (non-interacting) -0.05 2.81 (Bi unocc.) 3.28 3.32

Mn3*Bi** (non-interacting) -0.05 0.91 (Mn unocc.) 3.24 3.28




2.77 (Bi unocc.)

Mn?'Bi’* (interacting) -0.05 2.86 (Bi unocc.) 3.27 3.31

1.00 (Mn unocc.)

3+ o3+ 0 . _
Mn**Bi** (interacting) 0.03 2.84 (Bi unocc.)

3.25 3.28

Figure S1. Geometrical structures obtained for Bi** (a) and Bi** (b) individual doped perovskites at

the PBE level of theory. Equatorial distances are reported in blue while axial ones in red.
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Figure S2. Projected density of states (PDOS) computed for the individual doped Mn?" CsPbCl; (a)
and MAPDBr; (b) at PBE level of theory. The energy was aligned to the pristine CsPbCl; computed
at the HSE06(0.43)-SOC level of theory and the reference for energy is the valence band of the

former.



