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Nowadays it is very easy to drill a “hole” by focusing high-power laser radiation on a thin foil of an
optically absorbing material. It is way less obvious to create more sophisticated nanostructures with
desired geometry and novel physical properties [1], which can originate from the interplay of
magnetic, plasmonic and acoustic functionalities [2]. The main goal of this internship is to advance
the new nanofabrication technique of nondestructive lithography in metallic thin films by single
ultrashort (femtosecond) laser pulses [3] creating emply cavities (bubbles) formed by a free-standing
magnetic membranes. The objectives of this internship are to produce such novel metallic
nanostructures experimentally by (Labview-controlled) sample scanning through an optical focus.
Arbitrary spatial distributions of laser intensity in focus will be used to produce complex (chiral,
topological etc.) nanopatterns. Alternatively, theoretical description and (MATLAB-based) numerical
simulations of the optical, acoustic and magnetic properties of laser-produced nanostructures can be
done. As an example, ultrafast magneto-elastic phonon-magnon interactions can be applied to the
resonant case of a free-standing magnetic membrane with the goal to excite large amplitude nonlinear
magnetization precession towards ultrafast non-thermal magnetization switching [4].
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