Non-linear response of low dimensional structures
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We present an ab-initio study of non-linear response of low dimensional structures. In particular we investigate second-harmonic
generation (SHG) in two dimensional crystals, MoS , h-BN, ZnO, GaN and SIC, and third-harmonic-generation (THG) in carbon

nanotubes and nanoribbons. The non-linear response functions are obtained from a real-time approach based on dynamical Berry phase
to threat the coupling between the external field and electrons.

Theory: a real-time approach to study non-linear response functions
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Third-Harmonic Generation in hanotubes and nanoribbons
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Conclusions

We studied non-linear response of different nanostructure by means of a novel and efficient approach in real-
time. We showed that excitons play a major role not only in the linear response but also in the non-linear one
due to the reduce dimensionality and the poor screening.
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