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Abstract 

We demonstrate a nonlinear response using shaped incident THz pulses in 
gallium-doped germanium (Ge:Ga), which has a shallow acceptor level with 
12-meV binding energy. While the coherent transition was dominant under 
the multi-cycle pulse excitation, but that non-perturbative phenomena, such 
as the ionization of shallow impurities, competed with the conventional 
coherent transition under the single-cycle pulse excitation. 
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