Magnetization reversal of epitaxial nanodots:
MFM studies and micromagnetic simulations

E. Sieczkowska®, A. Petroutchik®, L.T. Baczewski®, Z. Kurantz, A. Maziewski®, A. Wawro®

Ynstitute of Physics, Polish Academy of Sciences, Al. Lotnikéw 32/46, 02-668 Warsaw, Poland
ZFaculty of Physics, University of Biatystok, ul. Lipowa 41, 15-424 Biatystok, Poland

In this work we investigate magnetization reveggalkcess in nanodots. The dots
are formed by the part of the Co layer which isatgied on the top of Au islands self-
assembled on the Mo layer surface. Due to a stiepgndence of magnetic anisotropy
on a type of the interface, the magnetic propeuiethe matrix, i.e. that part of the Co
layer which is grown on the Mo layer surface betwt#®e Au islands, are substantially
different from the dots. Depending on the Co layl@ckness the perpendicularly
magnetized dots are embedded in the matrix with nei@ation either aligned
perpendicularly or in the sample plane [1].

Magnetic states and magnetization reversal of s @ere investigated by
polar magnetooptical Kerr magnetometry (P-MOKE) anagnetic force microscopy
(MEM), respectively. Despite a lateral size disitibn in the wide range between
100 nm and 1 pm and the various shapes, the pecparty magnetized dots adopt a
monodomain state. A multidomain structure is obsgnvery occasionally for the larger
dots and for those with irregular shapes. Obtanesdlts lead to the conclusion that in
the studied epitaxial dots magnetization reveisats place by nucleation of a reversed
domain followed by the smooth domain wall propawati

The magnetization reversal mechanism deduced flamekperimental results
has been successfully reproduced by micromagnetialations with the help of an
object oriented micromagnetic framework (OOMMF).[R] the performed simulations
we consider also a role of defects usually occgrim abundance in post-growth
patterned structures. The influence of defectshemtagnetization reversal mechanisms
is discussed. Magnetization reversal of the downmsilated as a function of magnetic
anisotropy of the dots and defects as well as gie@r and the surface density.
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