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The simple fabrication techniques and lower carbon footprint makes the organic metal halide
perovskite system attractive candidate for designing next generation solar cells. These cells have
already delivered solar cell efficiencies greater than 22%. By using transient absorption and
emission spectroscopy we have succeeded in elucidating the excited state behavior of
CHsNHsPDbls as well as the nature of the charge separation responsible photocurrent generation.

The hybrid perovskite exhibits halide ion composition dependent photochemistry and enables
bandgap tuning for selective visible light
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halide films can be probed through

emission and transient absorption spectroscopy. These spectroscopy measurements have allowed
us to establish the time scale with which such segregation occurs under laser (405 nm, 25
mW/cm?-1.7 W/cm?) irradiation as well as dark recovery. While the phase segregation occurs
with a rate constant of 0.1-0.3 s, the recovery occurs over a time period of several minutes-
hour. The kinetics of the photoinduced segregation and dark recovery becomes slower in halide
deficient films suggesting the involvement of halide defects in the phase segregation. The
relative photoluminescence quantum yield for I-rich region (em. max. 760 nm) is nearly two
orders of magnitude greater than that of Br-rich region (em. max. 530 nm), thus indicating the
dominance of I-rich region to serve as charge recombination centers (Figure 1). Understanding
such cascading charge transfer from Br-rich region to localized I-rich region is important for
designing gradient halide structures in mixed halide systems.
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