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Dr. D. J. Dunstan
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Recombination in a-Si:H

— Kinetics and Band-structure

Radiative recombination in a-Si: H, giving luminescence at 1. 4ev, can be

accounted for purely in terms of tunnelling transitions between tail states,

without any need for such models as geminate pairs, or thermalisation gaps. It is

shown how this model accounts for the observed kinetics of radiative recombination.

Non-radiative recombination is also briefly discussed. However, it is not necessary

to assume that tail states dominate the band-edges in amorphous semiconductors,

and the model is re-interpreted in terms of band-edge energy fluctuations. The

optical properties (including absorption) are thereby given a unified description.
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We compute the electronic and vibronic structures of an exciton bound to a
neutral donor, including binding energy, phonon replica intensities, and electron-hole
exchange interaction which mixes the symmetric and antisymmetric parts of exciton
envelope function. The last effect causes a significant correction to the exciton
oscillator strength, thus explaining satisfactorily the observed lifetimes of excitons

bound to neutral donors.
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