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Questions regarding defects in MHPs

Do defects matter for

high h perovskite solar 

cells?

Where are they in 

space?

Where are they in 

energy?
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Defect assisted recombination

Luminescence vs. open-circuit voltage
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Do defects matter?

Losses in lead-halide perovskite solar cells over the years
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Interface recombination
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Screening of contact layers for high Voc

Triple cation recipe from Potsdam University
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Stolterfoht et al. Energy Environ. Science (2019)



Steady-State PL

Measuring indirectly the quasi-Fermi-level splitting
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Positions of defects in MAPI - Theory

Kirchartz et al., APL Materials. 6, 100702 (2018)



Positions of defects in MAPI - Experiment

Ni et al. Science 367, 1352 (2020) 



Recombination Coefficients

For non-radiative recombination
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Recombination Coefficients

For non-radiative recombination
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Recombination Coefficients

vs. phonon energy
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Kirchartz et al., J. Phys. Chem. Lett. 9, 939 (2018)



Defect Positions

Antibonding valence bands
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Theory of Multiphonon Recombination
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Thank you for your attention



Higher band gap cells
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Overview of the Solar Cell Performance 
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Transient Photoluminescence

Layer on glass - Data
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High fluence behaviour (charge accumulation)
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