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Abstract 

    In recent years it has become routinely possible to generate terahertz pulses with microjoule 

energies. This has opened up nonlinear THz spectroscopy as a growing subfield. Here I’ll review 

briefly how we generate THz fields through optical excitation of phonon-polariton modes in 

ferroelectric crystals, then I’ll discuss nonlinear responses resulting from THz field driving of 

electrons, ions and dipoles, magnons, and localized electron spins. Some recent results include 

THz-induced insulator-to-metal phase transitions and associated structural phase transitions 

probed by femtosecond x-ray diffraction; THz-induced electroluminescence of quantum dots; 

two-dimensional THz spectroscopy of molecular rotations in the gas phase, in which the effects 

of THz superradiance are observed; and 2D THz spectroscopy of magnons, extending modern 

magnetic resonance into the THz frequency range. New prospects for THz coherent control over 

molecules and materials will be discussed. 
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