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Photonic bandgap structures are very promising for the integration of optical functions at the
nanoscale level and particularly 2D structures perforated in a slab waveguide. An efficient
coupling technique between dielectric and planar photonic crystals (PC) waveguides was
recently demonstrated in [1]. This technique consists in the introduction of a localized defect
in a PC taper, so as to reduce the coupling losses between the two kinds of guides. The
studied structure, fabricated with deep UV lithography. is composed of a 3pm-wide dielectric
waveguide coupled to a single-line defect PC waveguide, on SOIL. Two types of tapers (with
or without localized defect) were compared. A coupling efficiency of 44% was measured for
the taper without defect. This value reaches 75% with the defect.

A SNOM study was realized in order to correlate this increase with the taper structure. The
SNOM allows a local mapping of the electromagnetic field of a component under working
conditions, with a resolution less than the wavelength. The field maps clearly show a cavity
effect related to the defect, leading to a higher coupling efficiency. At .55 pm. twice more
signal is coupled into the PC waveguide with the defect than without the defect. Important
out-of-plane losses are observed in the structure with no defect. Those results are compared to
3D-FDTD simulations and discussed in this presentation.

[11P. Sanchis and al, IEEE Photon. Technol. Lett, vol.16, n® 10, p. 2272-2274 (2004)
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