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PART 0: INTRODUCTION

TRANSIENT PHOTOLUMINESCENCE AND LIFETIMES



Transient Photoluminescence

Layer on Glass – Bulk Recombination
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PART 1: SHALLOW DEFECTS

AND POWER LAW DECAYS



Power Law Decays vs. Exponential Decays
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High dynamic range tr-PL
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Defect levels assumed in the modelling
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On the presence or absence of deep defects
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Steady State vs. Transient Decay Time
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Simulations and Analytical Approximations
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PART 2: REPETITION RATES

AND HOW THEY AFFECT DECAY TIMES



Decays vs. repetition rates
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Why t = t can be a decent approximation
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Summary
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If a sample is intrinsic, the following holds:

• Every decay not dominated by a deep defect will lead to non-exponential 

decays.

• Those are often similar to radiative recombination (even if they are not)

• They will automatically lead to 𝜏diff ≈ 𝑡 implying that decay times determined 

towards the end of a decay are ~ the inverse repetition rate.
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1) Decay time can continuously 

increase for shallow defect rec.

2) t ~ 1/frep is a risk to consider.
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Simulations and Analytical Approximations
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