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Outline
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1) What is a charge carrier 

“lifetime”?

2) Why is it important?

3) How do I measure it on different sample types?

4) How to interpret the data?
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Why are charge carrier lifetimes relevant?
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Why things are more difficult in reality than

in theory?
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How can transient methods help…

…to study recombination and voltage losses
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Transient Photoluminescence

Layer on Glass – Bulk Recombination
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Transient Photoluminescence

Layer on Glass – Bulk Recombination
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Transient Photoluminescence

Layer on Glass – Bulk Recombination
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From time axis to QFLS axis
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Transient Photoluminescence (TPL) Transient Photovoltage (TPV)

measures the decay of an external voltagemeasures the luminescence decay



Metaanalysis: TPV vs. TPL
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Transients with bias light

Video TPV vs. TPL
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bias pulse



What is typically measured?
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How to make sense out of it
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1) “Lifetimes” correlate 

with Voc but not in an 

easy way
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Thank you for your attention
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Useful literature on the contents of the talk



Experimental data – internal vs. external voltage
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Transient Photoluminescence

Layer on glass - Video
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Transient Photoluminescence

Layer on glass – Surface recombination
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Transient Photoluminescence

Layer on glass – Surface recombination
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TPV Decay Constants

Experiment vs. Simulation
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