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The room temperature non-exponential luminescence decay of colloidal quantum dots is investigated

theoretically in an attempt to identify the underlying physical mechanisms responsible for the form

of the decay. It is shown that a stretched exponential functional form of the luminescence decay

can be understood in terms of long-range resonance energy transfer from quantum dots to acceptors

(molecules, quantum dots, or anharmonic molecular vibrations) or by contact quenching by quenchers

(surface traps, molecules or quantum dots) distributed statistically (Poisson distribution) on the surface

of the dots. These non-radiative transition processes are assigned to different ranges of the stretching

parameter β.
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