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Quantitative elucidation of photo-generated charge carrier mobility and transfer
dynamics in perovskite semiconductor films
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The following three outcomes were obtained.

(DAs a result of studying charge carrier dynamics of lead halide perovskite films, charge carrier
trapping occurs from 200 ps to 1 ns. We also found that it is possible to estimate charge carrier
trap density by conducting excitation intensity dependence on electron-hole recombination dynamics.
(2)We found that appropriate doping into the spiro-OMeTAD layer does not influence charge separation

rate and yield, however retards charge recombination rates.(3)CsSn2Br5 nanocubes were successfully
synthesized. Surprisingly, Sn2+ in CsSn2Br5 perovskite is oxidized by water and oxygen molecules in
air, forming Cs2SnBr6 perovskite structure. Furthermore, Cs2SnBr6 nanocrystals were de-stabilised by

a small amount of water and oxygen molecules inside non-polar solvent.
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Fig. 1. Transient absorption spectra at 200 ps,

1 and 40 ns after 570 nm excitation with 0.9
wJ em?.
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Fig. 2. Transient absorption decays at 770 nm,
obtained with a range of excitation intensity
from 0.18 to 127 pJ cm™. The red solid lines
indicate results of fitting.
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Fig. 3. Transient absorption decays at 770 nm,
obtained with the excitation intensity of 0.18
or 0.9 pwJ cm?. The blue solid lines indicate
results of fitting with 1% order rate equation.
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Fig. 6. TEM and electron diffraction images
of the synthesized (a, c¢) and purified (b, d)
PNCs.
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purification) on a synthetic quartz glass
substrate.
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