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The dynamics of flexible magnetic ring is studied by means of numerical simulation of Landau-
Lifshitz and overdamped Newton equations using an in-house developed code.

We consider a closed classical chain (ring) of magnetic
moments mi(t) located in the positions ri(t) with i ∈ 1, N .
The periodic boundary condition was applied for the posi-
tion, rN+1 = r1. Each magnetic moment mi is connected
with its two neighbors mi+1 and mi−1 by elastic bonds.
The dynamics of the magnetic subsystem is described by the
Landau–Lifshitz equations, while the dynamics of the me-
chanical subsystem is described by the overdamped Newton
equations, for details see the Appendix B of the main text.
To simulate the magnetization and mechanical dynamics a
spin chain of 100 sites is considered.

The numerical experiment consists of two steps: (i) In the
first step we relaxed the flexible ring in the xy-plane with pa-
rameters which correspond to the onion magnetization distri-
bution and elliptical wire shape, namely, the magnetic length
w = 10a, quality factor Q = 2, normalized bending parame-
ter β = 0.5, and stretching rigidity constant Λ = 105. (ii) In

the second step we applied an external force and magnetic
field pulses to deform both the elastic subsystem and the
magnetic texture. Temporal profile of the external magnetic
field and force has the following form
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where τ1 = 50, τ2 = 550, and δ = 5 are pulse parameters.
The amplitude of the external magnetic field and deforma-
tion force were b = 1.5 and ρ = 20, respectively. After
switching off the external excitation the system relaxes to
the equilibrium state, which is accompanied by the swing of
the loop plane, see Video 1. In the simulations we use the
following Gilbert damping α = 0.01 and normalized mechan-
ical relaxation constant ν = 0.01µs/(a

2|γ|).

Video 1. Rotation of the loop plane.
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