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Nowadays, magnetic nanoparticles (MNPs) are widely used in biomedicine, catalysis, data storage and sensorics. It’s important to develop new technologies for the MNPs formation. Pulsed laser ablation in liquid (PLAL) is one of them. Generally, to produce MNPs the PLAL of bulk targets is applied, while using thin films as targets is less studied, but provides some new opportunities which will be described in our work.
To fabricate MNPs we applied the picosecond laser ablation technique (1064 nm, 34 ps) in distilled water of magnetron sputtered Co thin films with various thicknesses from 5 to 500 nm. This range covers both important depths: the skin layer and the thermal diffusion length.
According to scanning and transmission electron microscopy data, the obtained MNPs are predominantly spherical agglomerates at ablation target thicknesses of more than 35 nm; PLAL of the films with smaller thicknesses additionally leads to the formation of flakes and coagulants with various shapes. An analysis of dynamic light scattering data showed that the average MNPs hydrodynamic size ranges from 70 to 1020 nm and non-monotonically depends on the thickness of the Co films [1]. The MNPs size dispersion, the ablation threshold value and the ablation craters diameter were found also depend on the thickness of the Co films. Thus, for thicknesses of 35–500 nm, the MNPs size dispersion is (40%, the ablation thresholds range from 1.5 to 3 mJ/mm2, the crater diameter decreases from 35 to 16 μm. For thicknesses of 5–35 nm, the size dispersion decreases twofold and is (20%, the ablation thresholds became smaller and vary from 0.6 to 1.5 mJ/mm2, and the crater diameter decreases from 70 to 35 μm, so that the slope of the dependence becomes greater. Such behavior is connected to changing in the ablation mechanism from phase explosion at thicknesses less than the skin layer depth ((38 nm) to spallation for larger ones and is explained by features of heating spread in the film plane and in the depth.
X-ray diffraction patterns and Raman spectra of the formed MNPs showed presence of Co3O4 in the particles.
Therefore, the use of thin Co films of various thicknesses as PLAL targets allows to vary the size and shape of MNPs due to changing the ablation mechanisms.
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