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Probing the crucial charge carrier
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within perovskite active layers by
means of time-resolved ultrafast
laser spectroscopy
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Despite that organic-inorganic lead halide perovskites
have attracted enormous scientific attention for energy
conversion applications over the recent years, the influ-
ence of temperature and the type of the employed hole
transport layer (HTL) on the charge carrier dynamics and
recombination processes in perovskite photovoltaic de-
vices is still largely unexplored. In particular, significant
knowledge is missing on how these crucial parameters
for radiative and non-radiative recombinations, as well as
for efficient charge extraction vary among different per-
ovskite crystalline phases that are induced by tempera-
ture variation.

The Ultrafast Laser Micro- and Nano- processing
group (ULMNP) of IESL described micro photolumines-

cence (UPL) and ultrafast time resolved transient absorp-
tion spectroscopy (TAS) results in a reference Glass/Per-
ovskite architecture and two different Glass/ITO/HTL/
Perovskite configurations at temperatures below room
temperature. The objective of this work is to probe and
shed light on the charge carrier dynamics of different per-
ovskite crystalline phases, while considering also the ef-
fect of the employed hole transport layer (HTL) polymer.
Namely, CH;NH;PbI; films were deposited on Glass, PE-
DOT:PSS and PTAA polymers, and the developed
Glass/CH;NH,Pbl; and Glass/ITO/HTL/CH,;NH,PbI; ar-
chitectures were studied from 85 up to 215 K in order to
explore the charge extraction dynamics of the
CH;NH,Pbl; orthorhombic and tetragonal crystalline
phases. Interestingly enough, the article reports evidence
that the charge carrier dynamics at low temperatures, are
not only affected by the employed hole transport layer,
but in addition are strongly correlated to the different per-
ovskite crystal phases.
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