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Extended Abstract 
 
The controlled generation and characterization of ultrashort electric field transients has paved the way for studying field-
driven processes in condensed matter on the femto- to picosecond time scale. Of particular interest is the range of 
nonperturbative light-matter interactions in which the external field is comparable to or even higher than the intrinsic electric 
fields in the material. Phenomena in this range are, e.g., high-field electric transport in a quantum-coherent regime, interband 
tunneling of carriers, and local field effects in the coupling of electronic and lattice degrees of freedom. In this talk, recent 
results from nonlinear terahertz (THz) spectroscopy in the nonperturbative regime are presented. After introducing the 
methodology of field-resolved multidimensional THz spectroscopy [1,2], the THz photogalvanic effect in the prototype 
ferroelectric LiNbO3 is discussed which involves interband tunneling of carriers and a THz driven shift current with 
frequency components at the THz fundamental and higher harmonic frequencies [3]. As a second example, the nonlinear 
response of softmode excitations in polycrystalline acetylsalicylic acid (aspirin) is studied. Two-dimensional THz 
spectroscopy reveals that the correlation of low-frequency lattice modes with collective oscillations of π-electrons leads to a 
nonperturbative light-matter interaction at moderate THz field strength of approximately 50 kV/cm. The field-induced 
breakup of electron-phonon correlations gives rise to a pronounced blue shift of the softmode at 1.1 THz to a higher 
frequency around 1.5 THz. The field-resolved detection of the nonlinear response allows for identifying noninstantaneous 
polarization components which make a pronounced contribution to the local electric fields. The perspectives for future 
applications in softmode physics and ferroelectric phase transitions will be discussed.   
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