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Main research directions

•

  Laser-induced formation and modification of nanoparticles, monohybrids and nanostructures: modeling vs experiments • Laser-assisted formation of nanocomposite materials and metasurfaces • Properties and applications of the obtained materials: optical properties, wettability, cells and bacterial adhesion/repulsion Pulsed laser interactions Laser ablation/fragmentation Laser-induced surface/volume propagation, electronic excitation, light scattering, reflection and absorption • Electron-phonon relaxation, heat diffusion, pressure wave propagation, rarefaction and tensile stress, phase transitions, mechanical fragmentation • Materal removal (ablation), plasma plume expansion, reactions, clustering, etc… • Often multi-pulse irradiation is used with various scanning and focusing conditions ps, F ~ 2 Fth, 4010 nm, t =1 ns Collaboration with L.V. Zhigilei et al. (Virginia State University, USA) Practically all the molten material is ablated Labl ~ L0 ln(Fabs/F0), E>Eb

  

  

  

  

Non-linear Effects in fs Laser Interactions with Au NPs

(i) When different nanoparticles interact with a laser they may either fragment, sinter or mix depending on their sizes and heating/cooling rate. To reach alloying without fragmentation NP should not be over-heated. (ii) Laser can help cleating complex multi-material nano-objects with promising optical, catalytical and plasmono-magnetic properties.
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