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Laser oxidation-a new approach to
tuning the optical third-order
nonlinearity of boron nitride
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The research group of Prof. Paul Leiderer published a re-
view entitled “Optical near-field imaging and nanostruc-
turing by means of laser ablation” .

In the optical near field — at object distances comparable
to the wavelength 4 — the electromagnetic optical field
contains not only propagating, but also localized
“evanescent” components, and these can be confined to
length scales distinctly smaller than A. If the intensity of
the light is high enough, it can locally reach a threshold
in these near-field hotspots where the irradiated material
is removed by ablation. Thus, nanostructuring of sur-

faces well below the “diffraction limit” becomes possi-
ble.

A realization of this near-field structuring by nano-abla-
tion is by small, spherical lenses with a size of a few mi-
crometers and below, which are placed directly on the
substrate to be structured. Even smaller ablation struc-
tures on surfaces can be created by expoiting plasmonic
effects which result from the excitation of conduction
electrons in metallic nanostructures. A preferred metal
for this purpose is gold because of its superior plasmonic
properties. Plasmonic excitations in metallic nanoparti-
cles can be confined to length scales even tinier than the
photonic nanojets behind dielectric spheres. They thus
lend themselves for patterning surfaces with features still
smaller than the nanoholes created by spherical lenses.
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