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Abstract: Radiation Laboratory, Departments of Chemistry & Biochemistry and Chemical & Biomolecular Engineering, Univer-
sity of Notre Dame, Notre Dame, IN 46556

Nanostructured semiconductor materials offer new approaches to develop solar cells with relatively low carbon footprint as com-
pared to silicon based photovoltaic devices. The solution processibility and low temperature processing of these materials signifi-
cantly decreases the energy required to produce photovoltaic devices. Of particular interest are the metal halide perovskites
which have delivered new record-breaking solar cell efficiencies. However, long-term stability of perovskite solar cells remains a
hurdle in implementing large panel photovoltaic devices for outdoor applications. Instabilities in perovskites can occur because
of both intrinsic and extrinsic changes under light irradiation. For instance, ion migration in

perovskite film is one of the factors responsible for deterioration of solar cell performance. Te,_

The thermodynamic and redox properties of halide perovskites provide a strong driving _ _
force for hole trapping and oxidation of iodide species. When in contact with a non-polar c8 —= e 1,
solvent, the migration of iodine species is further extended to expulsion of iodine from the I
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perovskite film. Thus, the mobility of halides and their susceptibility to hole-induced oxida- —j%ﬁm"
tion play a crucial role in determining the long-term stability of metal halide perovskite solar v —h——TixedHalize T°

cells. Modification of the perovskite composition through introduction of different cations, BromideRen o 4s
halide ions, or introduction of low-dimensional perovskite phases suppress phase segrega- v::griﬁél
tion. When Ruddlesden-Popper 2D mixed-halide perovskite films with spacer cations such L ]' ) I J

as butylammonium are introduced into three-dimensional (3D) perovskite films, they stabi- Photo-induced =ally-Induced
lize them against thermal- and moisture-induced degradation. This improved photostability has led to the incorporation of 2D per-
ovskites into photovoltaic and light emitting display devices. While such passivation of 3D perovskites using 2D perovskites has
been reported widely, the stability of the 2D/3D interface during long term solar cell operation is yet to be assessed fully. Thus,
suppression of halide ion as well as cation mobility remains a key factor.in achieving long term stability and improving efficiency

of perovskite solar cells and light emitting devices.
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