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Figure 1 (Color online) The upconversion photoluminescence properties of (PEA),Pbl, nanosheets'"*.. (a) Absorption, photoluminescence excitation
spectra and excitation energy dependent photoluminescence spectra of a (PEA),Pbl, nanosheets. (b) Transient absorption spectra of (PEA),Pbl,
nanosheets under upconversion excitation (565 nm). (¢) Probing exciton bleaching kinetics for upconversion at a wavelength of 522 nm. (d) The
simulated carrier relaxation in the upconversion process at 100 and 300 K. Reprinted with permission from AAAS

FE Tail (polaronic states)

Energy fluctuation

~1 ps Lattice fluctuation

Energy fluctuation

3

A

t
B 2 (MR (O — dESEke™ s T B b el B A RE R A sl 2R & 3t Reprinted with permission from AAAS

Figure 2 (Color online) Schematics of the energy diagram and dynamics of upconversion in quasi two-dimensional perovskitesm]. Reprinted with
permission from AAAS
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