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In the last decade, optical microcavities based on Silicon and related alloys have been 
intensively studied with the aim of analysing fundamental properties of light–matter 
interaction in terms of linear [1] and non linear processes [2], using single and doubly 
resonant structures whose design is based on photonic crystal concepts [3,4]. 
In this work, we focus the attention on a-SiN:H based stratified structures grown by 
PECVD with different lay-out having almost identical linear response but remarkable 
differences in Second Harmonic spectrum. We explain this finding on the basis of a 
theoretical model taking into account the spatial distribution of both the electric fields of 
the pump and the generated Second Harmonic (SH) inside the structure. Direct Near-
field measurements of the pump field distribution performed by scanning the cleaved 
facet of the planar microcavities with a Near-field Optical Microscope (SNOM) yield such 
a localization. A satisfactory matching of experimental data can be obtained by 
considering the source of second-order nonlinearity as confined at interfaces rather than 
in the bulk multilayered material, since the Silicon based alloys are centrosymmetric [5]. 
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a) SNOM intensity map at resonance; b) µc’s reflectance spectra; c) reflected SH spectra [p-p config] 
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