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          We briefly  review  the main regimes  of  carrier dynamics and transport  in semiconductors  . 
We  present  an  experimental and theoretical study of ultrafast  high THz-field driven transport in 
bulk GaAs  and compare the case of  electron and hole plasma and  photo-generated electron-hole 
plasma. We discuss the  transition from ballistic to diffusive regime  in the latter case and the role 
played by the quantum coherences and quantum-kinetic scattering processes in conjunction with 
induced carrier-carrier interactions.  We extent the analysis to the nonlinear regime and briefly 
discuss the case of  the photo-galvanic effect. 
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