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Abstract Erbium-implanted silicon was treated by lamp-heating rapid thermal annealing (RTA). An
exciton-mediated energy transfer model in erbium-doped silicon is presented. The emission intensity is
- - . . . . . I+ . .. .
related to optical active erbium concentration, lifetime of excited Er™ ion and spontaneous emission time.
The thermal quenching of the erbium luminescence in Si is caused by thermal ionization of erbium-bound
exciton complex and nonradiative energy backtransfer processes. which correspond to the activation energy

of 6.6 meV and 47.4 meV, respectively.
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