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Highlights

e Perpendicular and in-plane hysteresis loops of thin-film elements with surface anisotropy are
calculated numerically.

e Buckling nucleation mode determines the nucleation field of elongated thin-film element.

e The nucleation field is proportional to the absolute value of the surface anisotropy constant.

e Itis also inversely proportional to the element thickness.

Abstract. The magnetization reversal process in thin-film ferromagnetic elements with surface
anisotropy of various shapes and sizes is investigated by means of numerical simulation. The
dependencies of the perpendicular and in-plane hysteresis loops on the element thickness, and the
value of the surface anisotropy constant are obtained. For sufficiently large values of the surface
anisotropy constant the magnetization reversal of thin-film elements is shown to occur due to the
nucleation of the buckling mode. For an elongated rectangular element the nucleation field of the
buckling mode is proportional to the absolute value of the surface anisotropy constant, and inversely

proportional to the element thickness.

Prime Novelty Statement

It is'shown that analyzing the magnetization reversal process in thin-film ferromagnetic elements with
surface anisotropy one can determine the actual value of the surface magnetic anisotropy by means of
comparison of experimental and numerical simulation data. The properties of thin ferromagnetic films
with surface anisotropy are promising for applications of such magnetic materials in modern thin-film
electronics devices.
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