@ | Copyright ©2023 by the Magnetics Society of Japan.
@ This article is licensed under the Creative Commons Attribution International License (CC BY 4.0)
E'V http://creativecommons.org/licenses/by/4.0/

T. Magn. Soc. Jpn. (Special Issues)., 8, 21-24 (2024)

<Paper>

Z A IERD 5 RICHEIEREDARE I & REHIS

Thermal stability of magnetization states and reversal fields from the perspective of
Landau theory
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A method for achieving both the thermal stability of magnetic signals and the reduction of the magnetization reversal field was

investigated using the Landau theory. We give some examples of slope shapes in a free-energy landscape, and performs calculations for

reversal fields. It is clarified that linear slopes without irregularities are suitable for the energy landscape to reduce the switching field.

We also show that the method of suppressing the reduction in the energy barrier height and reducing the reversal magnetic field by

bonding the soft phase/hard phase contributes to flattening the energy landscape. It is shown that the energy distribution of the domain

wall motion studied in a previous simulation is consistent with the linear energy landscape in Landau theory.
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Fig. 1 Free energy landscape. (a) Double well shape of internal
energy U and parabolic curve of entropy S. Entropy is normal-
ized by K,V/n. (b) Temperature dependence of free energy F.
Tempareture is defined as function of blocking tempareture 7.

Arrows denote magnetization states of remanence m,
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Fig. 2 Deformation of free energy landscape due to applied
field.. Arrows indicate minima of energy corresponding to mag-
netization stable state. Zeeman energy E7 shows linear function,
and plotted line is for case of coercivity.
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Fig. 3  Slope shape comparison of energy landscape. U is

double-minimum shape of Eq.(1). U, is case where there is
significant unevenness in U and pinning is likely to occur. U,
is linear slope and when reversal field is minimal.
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