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Carrier multiplication bySi nanocrystal; SiO,
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Solid state dispersions of higluality Si nanocrystals ian SiO,-matrix areintensivelyinvestigated due to
their interesting optical properties. Particularly interesting is theieffiy ofelectronhole pair formationn
these materialaponabsorption of light at different wavelength$ere the most recent findingemonstrad
that the rigorouslycalibratedexternal quantum efficiency of photoluminescence increases above a certain
threshold value othe excitation photon energy. The increase has al#tegharactefl]. This behavior is
reproduced also in the wavelength dependence of the carrier generation rateeanégsumduced
absorption2]. Both effects arénterpreted as fingerprisbf a specifi¢ very efficient carrier multiplication
processwvhich takes placaith only marginal energy los3he induced absorption experiment is conducted
with the temporal resolution of 80 fs and reveals that the carridipifadtion process does not change no
change the decay dynamics. This indicates that the exciton relocation bewigieinoring nanocrystals
successfully competes with Auger recombination. Té®ults are compared with theoretical modeling of
impact ionization processes for densely packed small Si nanocrystals [3].

These studies reveal that carrier multiplication by Si nanocrystalgEOnratrix generates excitons with
effective lifetimesin the microsecond rangethis in contrast to results feranocrystals obther materials,
where picosecond lifetimes are commonly found.
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