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High resolution semiconductor X-ray detectors based on SiC [1, 2, 3] are promising for use in high
temperature and high radiation environments, where conventional semiconductor detectors cannot operate.
These detectors are expected to be compact, lightweight and capable of long periods of stable operation at
room temperature, due to the unique properties of the SiC material. 4H-SiC has the widest bandgap among
SiC polytypes (3.23 eV at T=300 K). It is also promising for detectors of ionizing radiation and high-energy
particles, due to its high radiation resistance combined with relatively high electron mobility (on the order of
~ 1000 cm2/V•s) and long charge carrier lifetime.

Therefore, non-contact methods for monitoring the mobility and lifetime of charge carriers at different
injection levels are promising. One such technique is terahertz pump–probe spectroscopy. In our previous
work, this technique was used to study another material for detectors of ionizing radiation and high-energy
particles - HR GaAs:Cr [4]. In this work, studies of photoconductivity and charge carrier recombination
dynamics were carried out using the terahertz pump-probe spectroscopy method. The object of study was
4H-SiC (Eg=3.23 eV at 300 K), femtosecond laser pulses λ=800 nm (photon energy 1.55 eV) were used for
photoexcitation.

Fig.1. The terahertz spectra of complex conductivity measured 4H-SiC crystals at delays Δt1 after photoexcitation. Symbols –
experimental data, solid lines – Drude-Smith fitting.
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