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In the present work, magnetic properties of ferroelectric nanoparticles are
studied. KTaO3 and KNbOj5 nanocrystals were synthesized by oxidation of

metallic tantalum and niobium in molten potassium nitrate with the addition of
potassium hydroxide. While these compounds are nonmagnetic in bulk, they
exhibit a weak ferromagnetism on a nanoscale level.

Our approach is based on the percolation of magnetic polarons. It describes the
formation of surface magnetic clusters (polarons) in which an exchange interaction

between randomly situated magnetic impurity Fe3 ions occurs indirectly via
+ . . .

nearest K ions and/or oxygen vacancies V(O). The dependence of effective

exchange radius R, on the concentration n of the magnetic defects is determined

in the framework of percolation theory. Appeared that the dependence is well-
described by the formulae , where the values of the constants a 2.7 nm and b 1.5
nm depend on the defect radius. It is established that the real magnetic exchange
radius cannot be smaller than 3.46 nm for KTaO3 and 1.31 nm for KNbO;.

Experimentally measured magnetic hysteresis loops are well-described using two
shifted Langeven-type formulas. Magnetization saturation value Mg depends on

the magnetic moments S; S, of F e3Jr and V(O) respectively and on their amounts
Ny, Ny in the infinite cluster as MgS{N;SyN,, that is in a complete agreement

with Ref.[1]. Theoretical calculations adequately describe the experimental results
obtained in KTaO4 and KNbOj ferroelectric nanocrystals.
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