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\D Ob|ect|ve: Defects in hybrid perovskite are actually a critical challenge in emerging hybrid perovskite materials to understand better the instabilities issue and to
improve their opto-electronic properties. In this project, we address the key issue of such as, are point defects favorable to control materials’ properties? Do structural
defects play a role in the photo-induced phase separation (halide mobility, kinetics of phase separation)? [2-3] Therefore, we introduced on purpose different defect
concentrations with 1 MeV proton ion irradiation into triple cation” (FA, MA, Cs) based (MA; g3 FA;17)095CSo0s Pb (lgs3 Bro17)3 hybrid perovskite (TCMHP) films. The
irradiation induced point defects affecting the residual strain in perovskite film and influence the excitonic dynamics (types and timescales) and optical emission and
absorption properties [3, 4]. Study shows how we can learn about the role of defects and strain in these halide perovskites using time resolved and temperature dependent
photoluminescence. The PL temperature dependence gives some insight into electron-phonon coupling mechanism and their modification with ion irradiation. =
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Pending Issues: This work opens new possibilities for the use of defects engineering to understand the degradation pathways and residual strain role in optical properties of

hybrid perovskite films. Study of Irradiation defects are useful for developing a new generation of metal halide absorbers materials with improved radiation stability to enable
potential space applications.

Conclusion: We have studied the 1 MeV proton irradiation effect in triple cation based mixed halide perovskites film. The exciton lifetime improvement from about 400 ns to ~900
ns for a fluence of 10 cm™2. Higher irradiation fluence is shown to restore compressive strain and leads to sample degradation, with lower lifetimes values (200 ns). We observed
that phase stability and activation energy of halide migration is correlated with residual lattice strain and defect concentration induced by proton irradiation.
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