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Nonlinear optical (NLO) processes, such as second harmonic generation (SHG),
shift current, sum frequency generation, and others, play an important role in
modern optics, especially in laser-related science and technology. They are at the
core of a wide variety of applications ranging from optoelectronics to medicine.
Among the various NLO materials, semiconductors are particularly important
for second-order NLO properties. In particular, only crystals which are non-
centrosymmetric can display a non-zero second-order NLO susceptibility. Fur-
thermore, the semiconductors need to satisfy the so-called phase matching condi-
tion in order for NLO processes to occur with good efficiency. These two require-
ments drastically limit the choice of compounds and, despite recent progress, a
systematic approach to design NLO materials is still lacking. In this work, we
set up a high-throughput framework for computing the nonlinear susceptibility
response using Density Functional Perturbation Theory. Within this approach,
the effective SHG nonlinear coefficient is then calculated from the susceptibility
tensor for a few hundred semiconductors, revealing new potential NLO materials.
The data are also investigated to determine descriptors that play an important
role in nonlinear phenomena.


