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Closure structures around a non
magnetic hole: 3D vs. 2D
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Closure structure around a hole 1n an
extended 2D thin film?

Fabrication

MFM characterization

Micromagnetic simulations

Analytical model

Conclusions: Confinement distance




Fabrication of non magnetic holes in
uniaxial amorphous Co-Zr films

e-beam lithography+etching
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Diluted antidot array:
Hole size ~ 1 um Induced anisotropy << Film uniaxial anisotropy




Closure structures 2D

= 2D extended thin film: Confined singularities

OOMMF simulation




Charged Neel Walls

Fading contrast:
confinement of
singularities in

extended films within
a distance L
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OOMMF Simulations
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Analytical Model:

Magnetostatic and anisotropy energies

= Pole avoidance in 2D
M=VxA A =(0,0,%)
Vay =0
W= Mg(p-1/p)sinG
m M| = Mg
m=) magnetic charges
around hole

Magnetic charges

Hard axis: n

Easy axis: &




Confinement distance: Gauss theorem
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Gauss theorem: confinement distance

DW Trial function:

Hard axis: n

Easy axis: &




Magnetostatic and anisotropy energies

Magnetostatic energy

Surface charges around gon-magnetic hole
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Magnetostatic and anisotropy energies
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Total energy minimization
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Confinement distance

Analytical model

an~ k0P

OOMMF simulations

L, ~ x4




Conclusions

Closure domain structures around holes in
extended 2D film: Confined -1/2 vortices

Confinement distance determined by
magnetic charge conservation (Gauss
theorem) and energy minimization

Closure structure size scales as L/R ~ x 0>




