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- Topologically stable skyrmions, which arise o radis = 75nm, thickness = 10nm'—— | radius = 75nm, thickness = 8onm
due to the Dyzaloshinskii-Moriya Interaction
(DMI), hold great potential for new, 0.5
efficient data storage methods.
- Recent work demonstratres confined -
nanodisk geometries aid skyrmion o
stablization [l,2], with skyrmions being — ierssso — rsasng ¥

found stable at zero-field and in the absence ~1.0% = - 5 : 5 3 ] q i 5 3

of magnetocrystalline anisotropies [2]. L 1AL , , L , AL
5 4 P 2] . - The divisions (green, purple, olive) on the hysteresis plots indicate the regions where the different states
- Further work on non-confined geometries

: occured during the hysteresis when the external field was increasing.
shows system thickness enhances L ,
: - - Further states occur with increased sample thickness.
skyrmion stablility [3].

- Here we study nanocylinders through
their hysteresis, avoiding the need to find
minimum energy states. Consequently, all

states presented are accessible - t-H phase diagrams indicate different states
experimentally. which  occur  during hysteresis for

increasing field only.

- Phase change at t=45nm where additional 0. v\
MEthOd states occur in hysteresis. & . [== IncreasingH

- FeGe nanocylinders:
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3 y t-H phase diagram of t-H phase diagram of
d = 150nm states occuring during 20 states occuring during
.. . . . . hysteresis with no hysteresis with demag
- 3D finite element micromagnetic simulation demag included 10 included
using finmag. 0 I 2 3
. : . H(xM
- Maximum mesh discretisation of 3nm. o XM . 0.5
Thick ¢ varied bet 10-80 - Demagnetisation is a stabilising factor, -
- ickness, t, varied between |10-80nm. : L . :
M . ;,’ 4 , i by LLG prolonging the region in which a state is ¢ 0.0
- Magnetisation dynamics govenere
5 ) Y 8 Y stable. _0.5
equation. L — -
Iqt t' ] - Demagnetisation allows states (a) and (c) to 10 increasing A
- Interaction energies: . e
8 U exist at unfavourable external field 3
2 . _ .m — 9 .
AVm)“+Dm-(Vxm) — ugH -m : Hp ' m values.
Exchange DMI Zeeman Demag

- System initialised with saturating external E .
field in =z direction of -4M.. Nergies

- Hysteresis field swept up to +4M. and back
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- State type determined at each field step. 5 0° e 03 decreases significantly at

= 00 12147 00 the phase change.

T -05 I-z.n% -0.5 - Occurs with a marked
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