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Introduction / \

s We study chemically-grown shell structures with pyramidal shape (Fig. 1). A former
work on such structures [1] has revealed the existence of an asymmetric vortex state
(Fig. 2), which may have potential applications in the field of data storage (quadbit).

s Corners and edges of such structures always exhibit a certain degree of rounding.

s The rounding has an important effect on the stability of micromagnetic states [2] and
thus on the magnetic properties of the samples.

s |n this work, we investigate the effects of edge and corner rounding on
+ the stability of the asymmetric vortex state, and
+ the reversal of quasi-homogeneous micromagnetic states.

Figure 1: Left: geometric model of a pyramidal shell with sharp edges and corners. This
geometry is described in terms of two parameters, a and t , = 100.0 % t/t". Note, that

the aspect ratio of the structure is kept constant, i.e. the height h is equal to a/2. The
properties of such structures have been investigated before [2].

Right: atomic force microscope (AFM) image of a pyramidal-shaped core-shell structure
with a silver core and a nickel shell. The rounding of the edges of the nickel shell is

Qlearly visible. The reference bar corresponds to 1 um. /

Method

s We use micromagnetic simulations and finite element discretization (Nmag software
package [4]) to study pyramidal shell structures.

s We use a realistic geometry to model the pyramidal shells: the corners and edges are /
rounded. This increases the complexity of the geometry design (Fig. 3). @) (bzr"“«««
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Figure 3: The rounding of the edges is defined in terms of four parameters. Small insets at the top right of
Keach cross-section show the position of the depicted cross-sections with respect to the pyramidal shell. / RGSU":S

s The rounding of edges and corners has a significant
effect on the coercivity (Fig. 4), even for small degree of
rounding (curvature below the nickel exchange Ilength,
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Applied magnetic field H, [10° A/m] Applied magnetic field H, [10° A /m] of the coordinate system.

Figure 4: The magnetic reversal along the x-direction is

shown for pyramidal shells with @ = 100 nm and t_=10 % Figure 5: The magnetic reversal along the x-direction is

and different degrees of rounding at the corners and shown for pyramidal shells with a = 250nm and t=50% Conclusions
edges. The black curve corresponds to the reversal of a and different degrees of rounding at the corners and L
pyramidal shell with sharp corners and edges. The edges. The black curve corresponds to the reversal of a s Rounded corners and edges can have a significant effect

pyramidal shell with sharp corners and edges. The
geometries for the green, red and blue curve have all
been created using dbase dtop 1.0, and the parameters
given in the legend. The two insets show on-top views of a
the micromagnetic configurations corresponding to the
indicated data points of the black and blue curve,
respectively. The color scheme is shown in Fig. 5. /

on the coercitivity and on the micromagnetic states
involved in the reversal process;

The asymmetric vortex state observed in the sharp
pyramidal geometry [1] is well preserved when rounding is
introduced. This finding is important with regard to potential
technological applications, as edges and corners do always
present a certain degree of rounding in realistic structures.

geometries, which correspond to the green and red curve
respectively, have been created with dbase dmp 1.0, and
the parameters given in the legend. The two insets give
on-top views of the micromagnetic configurations
corresponding to the indicated data points of the green
curve (color bar and coordinate axes are shown at the
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