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Carrier recombination characteristics strongly depend on defect species present within the semiconductor
material. The reduction of carrier lifetime correlates well with decrease of charge collection efficiency and
with increase of the leakage current in particle detectors. In order to develop radiation hard particle sensors
and to predict variations of sensor functional parameters with aging, the investigation of recombination pro-
cesses in pristine and irradiated detector materials is of paramount importance. In this talk, contactless tech-
niques based on measurements of microwave probed photoconductivity transients and different measurement
regimes for extraction of surface and bulk recombination as well as trapping parameters will be discussed. The
techniques, applied for investigation of ultra-short processes within carrier dynamics, by employing femtosec-
ond laser pulses of variable wavelength and pump-probe setups, will be presented. The temporal resolution
of the pump-probe technique is only limited by laser pulse duration (hundreds of femtoseconds), therefore
this technique is appropriate for characterization of heavily irradiated structures, where ultra-fast processes
in carrier dynamic appear. The application of the aforementioned techniques for characterisation of Si as well
as wide-band-gap material based structures will be discussed.
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