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ABSTRACT

Nowadays structures with nanometric size are produced and integrated in different photonic devices and applications. At this scale light-matter interaction displays
completely new phenomena. Understanding how light interacts at the nanoscale with metals, semiconductors, or ordinary dielectrics is pivotal if one is to properly
engineer and implement nano-antennas, filters and, more generally, devices that aim to harness the effects of new physical phenomena that manifest themselves at
the nanoscale. For this reason, we study experimentally the processes of second and third harmonic generation in different nanolayers and compare our
measurements with numerical results based on our theoretical model which allows us to understand and explain the light-matter interaction at the nanoscale.

SECOND AND THIRD HARMONIC GENERATION
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BULK NONLINEAR OPTICS
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=Higly NL material =Bulk contribution to the SHG drastically decrease and other terms like MD and EQ become important
=High SHG efficiencies =New light-matter interaction phenomena: P =Pgp +Pyp+Prp+ ...
=»P.,=¢) YYE + y9OE? + yOE + .. |] =Conventional approximations no longer valid

NONLINEAR POLARIZATION
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EXPERIMENTAL SET-UP HARMONIC GENERATION FROM GaAs AND ITO
1. Measurements: we take measurements of the harmonic signal as a function of
(@) the angle of incidence and input wavelength.

2. Simulations: reproducing the experimental situation we calculate the nonlinear
polarization and with Maxwell’s equations we extract the fields.
3. A very good agreement is found.
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