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Report:

During the experiment, the structural properties of FePt magnetic nanoparticles
embedded in MgO matrix have been examined as a function of ion beam fluence, and
high-temperature annealing regime.
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Fig.1. Diffraction patterns (20/6 scans) of MgO crystals implanted with Fe* and Pt" with the fluencies: (a) —
3x10% cm?, (b) — 6x10" cm?, (c) — 10x10" cm™. Annealing regimes are indicated in legends.



Diffraction peaks arising from fcc FePt phase with a lattice parameter of a=3.58(2) A
were observed for all investigated samples. It was found that the nanoparticles size
increase with an increase of ion fluencies, as well after high-temperature annealing: from
3.6 to 4.7 nm for (3+3)x10'® (Fe+Pt)/cm? from 5.3 to 7.8 nm for (6+6)x10°
(Fe+Pt)/cm?; from 3.6 to 4.7 nm for (3+3)x10% (Fe+Pt)/cm?, and from 19 to 20 nm for
(10+10)x10*® (Fe+Pt)/cm?. Summarizing this part we found that an optimum for creation
of isolated nanoparticles with at least partial chemical ordering, low-current implantation
of 6x10'°Fe/cm? and 6x10*°Pt/cm? as well as 1h annealing at 800°C has to be performed.
Possible origin of the suppressed formation of the Lo phase is stoichiometric imbalance
between metallic Fe and Pt or the cubic surrounding of the clusters.

P-type doped Ge(100) single crystal wafers were implanted with 100 keV Mn ions to a
fluence of 1 x 10'™ cm™, which corresponds to a peak concentration of 2% Mn. The
samples were held at 300 °C during implantation to avoid amorphization. The SR-XRD
26/6 scan confirms the formation of MnsGes; nanomagnets. As shown in Fig. 2, beside
the main peaks from Ge(004) and Ge(002), the diffraction peaks of MnsGe; (111), (002),
(310), (222) and (004) are clearly visible.
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Moreover, it was found that low-temperature implanted Ge accompanied with

millisecond PLA does not cause the secondary phase formation giving the possibility to

production of diluted magnetic semiconductors.

Al doped ZnO films were grown on fused silica substrates by magnetron sputtering using
different target concentrations of Al (0-4 wt %) at substrate temperatures Ts ranging from
RT to 500°C. 206/6 measurements confirmed a dominant c-axis texture in films grown
below the optimum Ts. For higher temperatures this preferred orientation is lost and
crystallite size decreases. At high Al concentrations and Ts the films become electrically
insulating which is accompanied by a strongly disordered film structure. Within the
framework of this experiment no secondary phases other then wurtzite ZnO could be
identified.



