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Figure S1 shows result of PL power depended
measurements. No nonlinear effects are ob-
served in the power range used.
Figure S2 shows broad range PL spectra of

bare 2D pervskite layers. For BAPI emission
related to defect (halide vacancies) can be ob-
served. At a higher excitation power, a similar
peak can be also observed in PEPI bare layer
(see Fig. S1(a)). However, we did not observe
any peak at the energies corresponding to the
IX transition seen in the heterostructures. Ad-
ditionally also when bare 2DPs are excited be-
low the optical band gap, we do not observe

any emission in IX transition spectral range as
shown in Fig. S3.
Figure S4 presents the first derivative of re-

flectivity spectrum of bare MoSe2 (red curve)
and in the heterostructure part (black curve) of
PEPI/MoSe2 - (a) and BAPI/MoSe2 - (b). In
both cases, monolayer MoSe2 shows clear ex-
citonic features related to XA and XB excitons.
In the heterostructure region, we can observe an
additional resonance, related to the absorption
of the charged exciton T. Figure S5 shows the
Brillouin zone and calculated band dispersion
close to the band edges.
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Figures S6 and S8 shows streak images of ex-
citon and trion PL.
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Figure S1: (a) PL spectra power dependence of bare PEPI layer in a log scale. (b) integrated PL intensity of PEPI exciton emission. (c)
integrated PL intensity of MoSe2 exciton and trion emission.

Figure S2: broad range PL spectra of bare PEPI and BAPI layer in a linear (a) and logarithmic (b) scale. No emission in IX energy
range is observed.
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Figure S3: Lack of PL emission in the energy range of IX on bare 2D parts when excited below optical bandgap. Different colors
correspond to different spots in bare 2DP flakes.
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Figure S4: Comparison of 1st derivative of reflectivity spectra on heterostructure (black solid line) and bare MoSe2 (red) for PEPI/MoSe2
- (a) and BAPI/MoSe2 - (b).
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Figure S5: (a) Brillouin zone and k-path of this low-symmetry model structure. (b) and (c) Mulliken-projected band structure of the
PEPI/MoSe2 and BAPI/MoSe2 heterostructure showing the majority contributions of each layer.

Figure S6: Streak images of MoSe2 PL decay of XA and Trion outside PEPI/MoSe2 heterostructure (a-b) and Trion decay in heterostruc-
ture part.
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Figure S7: Streak images of MoSe2 PL decay of XA and Trion outside BAPI/MoSe2 heterostructure (a-b) and Trion decay in het-
erostructure part.

Figure S8: Spatial dependence of the IX PL peak for two investigated heterostructures.
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