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Why are charge carrier lifetimes relevant?
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Why things are more difficult in reality than 9
In theory?
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Why things are more difficult in reality than

In theory?
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...to study recombination and voltage losses
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Transient Photoluminescence 9 JULICH

Layer on glass - Video
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Transient Photoluminescence ‘J JULICH
Layer on glass — Bulk recombination
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Layer on Glass @) JULICH
Experimental data
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Transient Photoluminescence

Layer on glass — Surface recombination

time constant 7 (S)
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Transient Photoluminescence ‘J JULICH
Layer on glass — Surface recombination
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Charge transfer and recombination @) JULICH
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Charge transfer and recombination IJ JULICH
Effect of ETL thickness and band offsets
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Transient Photoluminescence — Solar Cell UJ JULICH
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Large signal lifetime from TPL (wo bias) ‘J JULICH
Bulk lifetime variation, S=0.1 cm/s, laser fluence 10 pJ/cm?
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Large signal lifetime from TPL (wo bias) 9 JULICH
Experiment vs. Simulation
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Large signal lifetime from TPL (wo bias) @) JULICH
Bulk lifetime 10 ps, laser fluence 10 pJ/cm?
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Transient Photoluminescence (TPL) Transient Photovoltage (TPV)
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Transients with bias light 9 JULICH
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TPV Decay Constants 9 JULICH
Small signal transients
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TPV vs. TPL Experimental Data @) JULICH
Selected TPL transients and TPV decays
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decay constant 7 (S)

TPV Decay Constants
Experiment vs. Simulation
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